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THE TREATMENT OF A TYPICAL DISTOCLUSION CASE 
EMPLOYING THE OPEN-TUBE APPLIANCE* 


JAMES Davin McCoy, D.D.S., Beverty Cauir. 


N BEING assigned this subject and becoming part of a symposium where six 
clinicians using different appliance techniques are reporting their findings, it 
is necessary first to qualify part of the title viz; ‘‘THE OPEN-TUBE,”’ by 


labial arch wire employed is of special design (Fig. 2) made in three parts with 
the end sections 0.038 of an inch in diameter while the frontal or working portion 
is 0.030 of an inch in diameter. Ordinary stops may be employed to control the 
arch wire where it enters the buceal tubings or coil springs may supply this need. 
The removable lingual arch wire is usually 0.038 of an inch in diameter and all 
appliances are made of precious metal alloys. 

Our Program Committee have supplemented the title (at least to the 
essayists) by stating that the mandibular teeth are one cusp distal to the 
normal in relation to the maxillary posterior teeth, that the maxillary dental 
arch is narrow in the cuspid or first bicuspid region, there is.a protrusion of the 
maxillary incisors with abnormal lip function accompanied by mouth-breathing, 
with or without some crowding of the lower anterior teeth. It is refreshing to 
hear dentofacial anomalies described by their predominating characteristics 
rather than by a Classification Number. This is in keeping with modern ortho- 


= stating that this reference to appliances is in a way a misnomer: Actually the 
3 plan advocated also includes the use of the removable lingual arch wire upon 
> the mandibular teeth. To be more specific, the combination would then be a 
a labial arch wire upon the maxillary teeth and a removable lingual arch wire 
i upon the mandibular teeth. In addition the four maxillary incisors are banded 
- and open-tube attachments are used as the source of control between the labial 
f: arch wire and the banded teeth. This combination is shown in Fig. 1 and is 
i typical of the plan I have followed almost universally for many years. The 


*Part of a symposium of six case reports by members using different types of appliance 
etatene read before the American Association of Orthodontists, April 29th, 1953, at las, 
exas, 
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dontie thought which has achieved the ability to make a differential diagnosis 
based upon definite morphological changes, abnormal in character. 

If we add to the diagnostic findings the fact that oral and facial muscles 
will usually be found to be lacking in tone and exhibiting varying degrees of 


Fig. 1.—The combination of appliances used in the treatment of distocclusion cases. (From 
McCoy: Am. J. ORTHODONTICS, July, 1949. 


malfunction, the clinical picture before us is quite complete for all practical 
purposes. That such cases are encountered frequently is evident both to the 
orthodontist and to the observing layman. This is rendered emphatic by the 
study of Fig. 3, where five cases are shown and where it is apparent that normal 
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anatomical and functional relationships are disturbed and disrupted. For this 
reason the benefits of treatment when successful are so far-reaching that they 
may be considered among the greatest achievements of dentofacial orthopedics. 
All these cases and others to be shown have been carefully recorded with 
Photostatic facial records and gnathostatic denture reproductions so that the 
orientation of the denture within the face is revealed in a helpful manner. These 
give emphasis to the fact that we are dealing with manifold variations which by 
this method are made more evident than when the usual dental casts are em- 
ployed which show flat occlusal planes which never exist. When an office is 
equipped fer making such records the process is simple and if due care is 
taken they are accurate and very helpful for clinical purposes. The method is 
shown in Fig. 4. 


Fortunately the prognosis of such eases is favorable within certain limits, 
but conditioned by influences, some of which lie outside the clinical efforts of the 
orthodontist. The first of these is concerned with the factors responsible for 


\ 


Fig. 2.—The labial arch wire of special design made in three parts with the end sec- 
tions 0.038 of an inch in diameter, while the frontal or working portion is 0.030 of an inch 
in diameter. Ordinary stops may be employed to control the arch wire where it enters the 
buccal tubings or coil springs may supply this need. If these. latter are used an open-tube 
may be soldered upon the arch wire at a point of advantage with the rotating arm extending 
slightly upward so that the coil spring engages it and is held in position. 


the deformity. If still in effect the cooperation of patients and support of 
parents is necessary to their elimination. The degree to which they still may 
be operative depends to some extent upon the age of the patient for it is quite 
possible that in cases encountered in the postchildhood period active causative 
influences will have subsided. It is also important at the outset, however, 
regardless of the age or status of the anomaly, to see that there is establighed 
general metabolic balance so that patients will be favorable orthodontic risks. 
Concurrent with. these considerations, and as one of the most important 
qualifying cireumstances of prognosis, we must consider heredity, for, this 
potent force in all organic life establishes limits beyond which, we cannot go. 
All evidence upon this subject points to the fact that heredity. determines how 


| 


J9A0U YOIYM souBld yey 


| 
. 
q 
| Ly | be 
oh? 
/, 
ij 


TREATMENT OF DISTOCLUSION WITH OPEN-TUBE APPLIANCE 167 


far an organism can develop, while environmental influences determine whether 
it will ever get there. The proper utilization of these last-mentioned factors, 
however, provides an armamentarium of vast usefulness for when properly and 
skillfully applied, they are both effective and essential. In fact, one of our most 
capable observers in the field of growth and development is responsible for the 
declaration that ‘‘the human organism rarely ever achieves the limits estab- 
lished by heredity.’ This statement may be received both with comfort and 
with a sense of added responsibility on the part of the orthodontists and should 
likewise receive consideration by patients and their parents if and when they 
are willing to take the orthodontic problem seriously. 


Fig. 4.—Essential steps in making facial and denture records shown in Fig. 3. For facial 
records the photostatic principal should be employed for accuracy. 


Among the environmental influences not yet mentioned, we must include 
those functional forces directly related to the dentofacial area. These are 
varied and include not only the teeth and their supporting osseous structures, 
but also groups of muscles, both intraoral and extraoral, which contribute to 
and play a part in the varied activities of the facial ensemble, such as 
respiration, swallowing, emotional responses as smiling, and others of importance. 
When we bear in mind the fact that prior to treatment, most of these functions 
are disrupted, and that malfunction has replaced normal function, their im- 
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portance is impressive. Jt would appear, therefore, that as a measure of para- 
mount necessity, the more promptly normal function is made possible in all 
of these parts, the more quickly will growth responses, favorable in character, 
take place. In fact the amount of supplemental growth which occurs following 
the establishment of the teeth, dental arches, and jaws within the normal func- 
tional range, frequently spells the difference between complete success and 
partial success. 

This brings to the fore a consideration of the age period most suitable 
for treatment. This is a matter of ‘‘dental’’ rather that ‘‘chronological age,’’ 
for there are periods when growth increments may be taken advantage of during 
the mixed stage of dentition which prove helpful in gaining optimum results. 
It is my conviction that under no conditions should treatment be started until 
the first permanent molars and mazillary and mandibular incisors have erupted 
and have created a favorable anchorage situation. Even then delay may be 
justified and treatment so timed that the bicuspids will erupt during or immedi- 
ately following the important achievement of placing the permanent teeth 
present in what we may term the normal! functional range. Jn using this policy, 
I feel that patients receive the maximum benefit in the shortest period of time. 
Lateral jaw roentgenograms offer indispensable aid in this situation. Through 
their use degrees of development of unerupted teeth as well as the resorption 
of the roots of deciduous teeth may be accurately demonstrated, and the 
shedding of the latter quite closely predetermined. Such knowledge is im- 
portant in hastening the termination of active treatment. 

In spite of an optimistic attitude toward prognosis we must not lose sight of 
the fact that numerous cases may be encountered which are untreatable and 
which the skillful diagnostician does not attempt. Among these should be 
included those which are markedly macroglossic, those accompanying certain 
endocrine dysfunctions and having definite macrognathic changes, cases of 
cerebral palsy commonly known as spastics, and finally those suffering from 
certain congenital and hereditary defects both mental and physical in character. 

In the treatment of the cases under discussion, the selection and application 
of appliance therapy is a matter of major importance. My endeavor has been 
to utilize the most simple means which can be employed without sacrificing the 
all-important factor of force control. The diagnosis shows the necessity of (a) 
restoring normal arch form, (b) establishing normal antero-posterior relation- 
ships, (ec) overcoming vertical malrelationships necessary to establish dental 
function of advantage, and (d) inducing growth changes, especially in the 
mandible. 

It is felt that our strategy in the use of appliances must consider each 
dental arch as being composed of four segments; one frontal composed of the 
incisors, two lateral made up by the cuspids and premolars, and two posterior 
which will include the molars. These are illustrated in Fig. 5. By controlling 
these segments at the proper time, and here we have dental age to deal with 
rather than chronological age, we can cause a human denture and its supporting 
structures to assume normal relationships and continue their progress toward 
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maturity.2 This statement is predicated upon the assumption that the case is 
treatable and the patient cooperative. This may all be done in the majority of 
eases with six bands and a labial arch wire upon the upper teeth and a lesser 
number upon the lower teeth, with the removable lingual arch wire used in the 
majority of instances. A variety of attachments are available, the important 
essential being that the union between a round arch wire and the banded teeth 
be non-rigid but controlled in character. In this manner the elimination of 
pain from the patient’s experience can be assured. 


LATERAL 


POSTERIOR POSTER/OR 


POSTERIOR POSTERIOR 


LATERAL LATERAL 


FRONTAL 


Fig. 5.—Our strategy in the use of appliances must consider each dental arch as_ being 
composed of four segments. One frontal composed of the incisors, two lateral made up by_the 
cuspids and premolars, and two posterior which will include the molars. (From McCoy: 
AM. J. ORTHODONTICS, July, 1949.) 


The treatment of a case which falls within the diagnostic category outlined 
by our title, is now selected for purposes of discussion. The patient was a boy 
11 years and 8 months of age (Fig. 6). His dental age was somewhat retarded, 
which was responsible for delaying corrective measures until this time. The 
arrangement already described in connection with the labial arch wire was 
applied to the maxillary teeth, bands being placed upon the first permanent 
molars, and upon the four upper incisors. The removable lingual arch wire 
was applied to the mandibular teeth, the first permanent molars being utilized 
for primary anchorage, and the left lower canine as a means of providing 
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stability. In Fig. 7 all appliances are shown in conjunction with other significant 
records. The labial arch wire was adapted in a passive state, and soldered stops 
were placed to control its position in the buceal tubings upon the upper molar 
teeth. At this point the open-tube attachments are slightly compressed about 
the arch wire and after this they become self-locking attachments, being un- 
locked with a small chisel having a long bevel. To be reseated, finger pressure 
only is necessary to snap the arch wire into place.’ 


Fig. 6. 


Fig. 6.—The case chosen for discussion and which falls within the diagnostic category 
outlined by our title. 
Fig. 7.—All appliances are shown in conjunction with other significant records. 


At the first adjustment the labial arch wire was altered to more nearly 
approach normal dental arch form, in which relationship it stood slightly away 
from the lateral incisors, and the stops occupied a slightly forward relationship 
to the molar buccal tubes. It was then locked in place upon the incisor teeth 
and ligated against the buccal tubings through the medium of the stops. The 
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action, therefore, was to move the central incisors posteriorly, and the lateral 
incisors slightly forward. Subsequent adjustments soon brought about a 
desirable alignment of the incisors, after which slight bends were put in the 
arch wire just anterior to the buceal tubings so that force could be directed in 
an upward direction. In conjunction with these same adjustments, bends in a 
horizontal direction were made in the arch wire at the points where the stops 
were soldered to rotate to a small degree the first permanent molars. In this 
action the mesiobuccal cusps are carried buccally, and the distolingual cusps 
lingually, just as if their mesiolingual roots could be used as an axis upon which 
the teeth could be turned. The rotation of the molars usually carries them in 
a posterior direction to some extent. This important and helpful bit of treat- 
ment strategy is frequently overlooked. Its advantages were fully explained to 
me in 1908 by the late Dr. Albert H. Ketcham and J have always been grateful. 
to him for it. Where our diagnostic findings show the necessity of continuing 
this posterior movement, coil springs are used in conjunction with intermaxillary 
traction, as illustrated in Fig. 2. It is in carrying out these last two mentioned 
applications of force that the end sections of larger diameter are especially 
potent. In addition, they offer a stability to the arch wire which is a protection.” 

Coincident with these movements in the upper dental arch,. changes of 
necessity were carried out in the lower dental arch, these being an increased 
width in the frontal segment which included the eight anterior teeth. All these 
changes were accomplished with auxiliary springs. With these objectives com- 
pleted, the removable lingual arch wire was readapted to engage all of the. 
teeth and firmly stabilized in preparation for the application of intermaxillary 
traction. Upon several occasions slight vertical bends in a downward direction 
were made just anterior to the molar attachments, this action having as its 
effect the depression of the frontal segment and the elevation of the molars. 
This aided in establishing inciso-gingival relationships of advantage as well. as 
other adaptive growth changes essential to a normal occlusal plane. 

With upper and lower normal arch form approximated, and with the. 
maxillary molars rotated so that the lower dental arch could be moved forward 
into a harmonious relationship with the upper, intermaxillary traction was 
applied. For this purpose size number six intermaxillary rubber bands were 
employed and worn day and night, their action being designed to cause the 
patient to move the mandible forward to escape the pressure. In fact, under 
such conditions, the patient practiced myofmuctional therapy, and as soon as 
the dental arches could be held together harmoniously, the instruction was 
given to indulge in the repetition of this position as much as possible. We had, 
therefore in effect, altered dental and muscular function, and other influences 
favorable to those growth changes in the mandible which our diagnosis had 
revealed as needed. That this supplemental growth took place is shown by the 
sequence of records employed to report this case as shown in Figs. 8, 9, and 10. 

In describing the appliances utilized for control, emphasis is laid upon 
the fact that, when necessary, bands or other auxiliaries are extended to other 
teeth than those illustrated by this case. In this instance, it was not required, 
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for the teeth in the lateral portions or the dental arches while erupting assumed 
favorable positions, both horizontally and vertically without difficulty, the 
influence of the tongue no doubt having its effect upon the masxillary canines 
and bicuspids. Within six months, the teeth, dental arches and jaws and their 
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Fig. 8.—Records of progress, including the appliances employed. (From McCoy: Applied 

Orthodontics, ed. 6, Lea & Febiger, publisher.) 
related muscles were in normal function, and favorable growth in the mandible 
was discernible. Intermaxillary elastics at this point were worn at night only, 
and in approximately a year’s time were discontinued entirely. The period of 
active treatment was naturally shortened by the patient’s cooperation. Without 
this, it is conceivable that an indefinite period for suecess might easily have 
been necessary. 
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With the completed eruption of the cuspid and bicuspid groups, fixed 
appliances were removed from the upper teeth, and a Hawley appliance was 
installed, this being provided with a shelf to control inciso-gingival relationships. 
In keeping with my usual custom the patient wore it at night only. Upon the 
lower teeth a euspid-to-cuspid retainer was employed. Exercises were prescribed 
to tone up and retrain the temporal, masseter, and pterygoid groups of muscles, 
these being taken with the Hawley appliance in place, and an additional ex- 
ercise for the orbicularis oris and its associated groups, this being practiced 


Fig. 11.—Denture and facial records of a similar case to that already reported. (From 
cCoy: AM. J. ORTHODONTICS, July, 1949.) 


without the appliance. In order to encourage normal lip function, the patient 
was instructed to keep a card between the lips during study periods, so that if 
they fell apart he would be conscious of his omission. 

A similar case to that just reported will be shown by a sequence of 3 
illustrations, Figs. 11, 12, and 13. Less than a year’s time was consumed by 
active treatment but subsequent records were made at later periods to show 
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Fig. 12.—The actual appliances employed in the treatment of the case shown in Fig. 11. 
(From McCoy: AM. J. ORTHODONTICS, July, 1949.) 


Fig. 13.—An analysis of the facial changes occurring with treatment of the case shown in 
Fig. 11. (From McCoy: Am. J. ORTHODONTICS, July, 1949.) 
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end results. The first illustration shows the denture and facial records, the 
second the actual appliances employed, the third, an analysis of the facial 
changes occurring with treatment. 

In describing methods followed in the average case of this type it will be 
realized that conditions may arise which require special handling. For instance 
where the disproportion between the teeth and other facial structures is un- 
mistakably apparent we are justified in the removal of such teeth as are essential 
to establish a better balance. Such dental units may be third molars, second 


Fig. 14.—Complex arrangement of muscles about the masticatory apparatus. (After Gerrish.) 


molars, bicuspids or other teeth depending upon the individual problem. My 
conviction is that our attitude should be a conservative one and sound clinical 
judgment employed in coming to a decision as to their number and location. 
The elimination of dental units also may be essential to balance our dental forces 
where certain teeth are congenitally absent or have had to be removed because 
of éxtensive dental caries. In the treatment of such cases applianees may be 
altered or modified to meet special requirements, 
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Under skillful guidance of simple appliances, the beneficent functional 
forces of the teeth, dental arches and jaws and the muscles related to them may 
be put into action and one of the most important of these, ‘‘normal approximal 
contact’’ not disturbed by an unnecessary number of banded teeth. In my own 
practice no head-caps or other forms of extra-oral anchorage are employed nor 
do I use bite-planes during the active period of treatment. Tooth positioners 
are never used, and we do not encounter double protrusions. 

One of the most important forces which may be utilized for our protection 
is concerned with the facial muscles and particularly the orbicularis oris and 
the groups associated with it. This is graphically shown in Fig. 14. Where 
the denture is being changed in its intra-facial position these muscular forces in 
conjunction with the tongue no doubt can be made to bring it back into 
harmonious relationship and that is why under the plan of treatment I follow 
we do not have double protrusions. More than 50 years ago M. H. Cryer* gave 
emphasis to the influence of muscular action in changing the form and relation- 
ship of supporting bones and offered evidence showing the helpful effects of 
restored function in controlling the normal form and functioning of continguous 
parts. In 1918 Alfred P. Rogers® offered indisputable evidence along this same 
line and developed a system of therapy which if followed consistently is capable 
of great benefits. In 1950 Allan H. Brodie*® in presenting a paper before the 
American Association of Orthodontists coneluded it in approximately these 
words: ‘‘There has been a strong tendency to restrict orthodontic considera- 
tions to the morphology of the bony face and to view such morphology as 
static. It can never be forgotten that the close relationships between bones and 
muscles have been developed by adaptation and that the chief characteristic of 
that relationship is an equilibrium that serves to conserve energy. The teeth 
and alveolar processes should be looked upon as passive though responsive 
victims of a continuous interplay of muscular forces, their positions dictated by 
the resultants of these forces. No wishful thinking about straight profiles of 
upright incisors, nor the most clever appliance manipulation will serve to hold 
teeth in positions that are contrary to the dictates of their muscular environ- 
ment. It is to be hoped that the future will find us more aware of the 
significance of these matters.’ 

It seems aimless to argue over whether or not as a result of orthodontic 
treatment we make jaws grow. The fact that they do grow is apparent to any- 
body who takes the trouble to record cases accurately. We do not expect them 
to exceed the limits of their genetic pattern but through skillful treatment, 
properly timed we can make the achievement of that pattern a reality. 

In econeluding this contribution to the symposium, emphasis is laid upon 
the following necessities for successful treatment: (1) An accurate differential 
diagnosis which reveals all parts of the facial ensemble contributing to the 
anomaly; (2) The establishment of normal metabolic balance so that patients 
may be good orthodontic risks; (3) The elimination of any causative factors still 
in effect; (4) Due consideration of hereditary factors in prognosis; (5) The 
complete utilization of environmental forces of advantage, including a favorable 
age period; (6) The sustained cooperative effort of patients; (7) An appliance 
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therapy which is as simple as possible, and yet meets the all-important requisite 
of control so the most essential of all environmental forces for growth may be 


put promptly in effect, i.e., normal function. 

And finally let me say that in presenting a method of preference, no claim 
is made that it is the only one worthy of consideration. All of us develop clinical 
habits which prove efficient in our hands as individuals. Regardless of their 
success let us not fail to realize that in the orthodontic firmament the bright 
star of opportunity is always shining. Let us not fail to heed its gleaming light. 
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THE USE OF THE EDGEWISE MECHANISM IN THE TREATMENT 
OF CLASS II, DIVISION 1 MALOCCLUSION* 


F. Scuupy, D.D.S., Houston, Texas 


HIS portion of the symposium is to deal with a discussion of the treatment 

of Class Il, Division 1 malocclusion using the edgewise mechanism. Since 
there is more than one way that this mechanism can be employed in the treat- 
ment of malocclusion, we should first state just what method it is to be used. 
If it is employed only as an expansion arch and if only round wires are used, 
then it becomes an inferior mechanism and only inferior results can be ex- 
pected. The full advantage of this appliance cannot be realized unless suf- 
ficient numbers of teeth are banded and unless properly contoured rectangu- 
lar arches are used. 

This discussion will be limited to the treatment of Class II, Division 1 
malocclusion using the edgewise arch mechanism following the principles of 
Dr. Charles H. Tweed. Now just what principles are we speaking of? How 
does this procedure differ from other treatment procedures? The answer to 
these questions can be stated very simply and very briefly. 

Dr. Tweed was the first to point out to us the necessity for preparing 
anchorage in the mandibular arch and to give us a method by which this can 
be accomplished. Then, we could say that the feature which distinguishes this 
technique from any other is that the mandibular teeth are first tipped back to 
an upright position before Class II elastics are applied to correct the malposi- 
tion of the teeth and malrelation of the jaws. The reason for this obviously is 
to prevent the mandibular teeth from being tipped forward and to take full 
advantage of the growth potential in the mandible. Thus, we achieve the opti- 
mum in facial esthetics, the optimum in function, and the optimum in stability 
of the resultant occlusion of the teeth. 

Our purpose here should be to provide an opportunity to evaluate the 
treatment procedures advocated and here described. As we all know, there 
is much variability in the difficulty encountered in the treatment of Class Il 
eases. The easier ones can be treated with any technique with a reasonable 
degree of success, while the most difficult ones almost defy the best efforts 
of the best orthodontists employing the best technique known to the profession. 
Then a study such as we are engaged in should consider only the difficult 
type of Class II, Division 1 malocclusion. 


Read before the annual meeting of the American Association of Orthodontists in Dallas, 
Texas, April, 1953. 

*Presented as part of a symposium entitled “Treatment of a Typical Distoclusion Case of 
Malocclusion of the Teeth.” 
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Through the medium of cephalometric roentgenography, our investigators 
have provided us with much information which is most helpful in the diagnosis 
of Class II, Division 1 cases. Since so many orthodontists are familiar with 
this information, it would be most desirable when speaking of Class II, Di- 
vision 1 to state just which kind of Class II, Division 1 we mean. At the 
time the cases to be discussed were started, the lateral head roentgenogram 
was not a routine record in our office. Such records are necessary to make a 
presentation such as this the most effective. 

The valuable information that our outstanding investigators have given 
us is very heartening to us. We are deeply indebted to them for the work 
they have done. All of them are in complete agreement on the behavior of 
the mandible during the growing process and during orthodontic treatment. 
It is well established that the temporomandibular articulation does not change 
appreciably during treatment and that the favorable changes we see in the 
jaw relation in Class II malocclusion are due to growth during the treatment 
period. Is it reasonable to assume that the intermaxillary elastics actually 
stimulate this mandibular growth? If the same growth occurs between the 
ages of 12 and 15 on nontreated Class II cases, as does oceur on treated cases, 
what happens to this mandibular growth? How is it expressed? 

During orthodontic therapy the jaw relationship is seldom, if ever, im- 
proved until the Class II intermaxillary elastics are employed. Then, in a 
period of from six weeks to six months-the use of these elastics usually brings 
about a tooth relationship and a jaw relationship which we consider to be 
normal. In the treatment procedures now under discussion, Class II inter- 
maxillary elastics usually are not applied during the first six to twelve months 
of treatment. Then simultaneously with the use of the elastics we get this 
hoped-for growth, which enables us to resolve our problem. 

Since untreated Class II patients apparently never get this growth and 
properly treated Class IT patients are nearly always favored with this desired 
growth, is it logical to assume that the elastics really stimulate this growth? 
Accordingly, is it not logical to suppose that nearly all distal occlusion cases 
have latent growth standing by waiting to be stimulated? Could it not well 
be that Nature has provided a cushion of latent growth which is expressed 
only when, and if, the need arises? Moreover, it could well be that few, if 
any, individuals ever reach their full potential of growth of the mandible 
unless a dire need arises, as in the case of intermaxillary elastic traction. I 
long have wondered if Nature does not have a provision for adjustability in 
the temporomandibular joint which we have not fully comprehended as yet. 

The recent work of Dr. Ricketts’ points to a new area of interest and a 
new area of investigation. His investigations point out the fact that we must 
know more about the growth of muscles and the growth of muscle attach- 
ments. 

Effective yardsticks are provided for us by the lateral head x-ray for ap- 
praising the difficulty which may be met in the treatment of a given case of 
malocclusion. However, I am afraid this information may be a stumbling 
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block in the hands of the faint-hearted. I am deeply concerned lest this advance 
information serve to discourage us, rather than encourage us. If we use it as 
an excuse for poor efforts, rather than as a partner to sustain us and give us 
courage and faith, then it has lost its value. It is my opinion that many Class 
II patients have been treated ill-advisedly by the removal of only two maxil- 
lary premolars because of unfavorable factors observed in the cephalometric 
roentgenograms. In these cases, had the orthodontist had the courage to re- 
move four premolars and the knowledge to follow up with the best treatment 
procedures, the patients would have reaped greater benefits. 

Faiths in God and faith in our fellow man are sorely needed in our land 
today. Likewise, faith in our profession and faith in ourselves are necessary 
to bring many of these difficult Class II cases to a successful conelusion. If 
we possess these necessary attributes and are not allergic to hard work, most 
of these problems that many consider unamenable to treatment can be sue- 
cessfully resolved. 

Dr. Charles Tweed told us eighteen years ago that it is most important 
to place the mandibular incisors uprightly over basal bone, as well as to place 
all mandibular posterior teeth in a vertical position. During these past eight- 
een years, more and more orthodontists have come to realize the validity of 
this thesis, until today it stands as an irrevocable truth that has been proved 
over and over again both clinically and scientifically. 

Placing all mandibular teeth in an upright position is a most essential 
factor if we would render the highest type of orthodontic service to our pa- 
tients. It is at the very heart of the orthodontic problem. The mandibular 
posterior teeth always must be placed uprightly and the mandibular incisors 
also must be so positioned if at all possible. However, in cases of extreme 
malrelation of the jaws, this objective (as important as it is) must be com- 
promised in the interest of desirable relation of the maxillary posterior teeth 
to the mandibular posterior teeth. 

In extremely difficult cases when, after extended effort has been expended, 
it becomes evident that all our major objectives cannot be reached, then we 
must decide just which one should be compromised. We then have four alter- 
natives: (1) tip the maxillary incisors back too far, (2) tip the mandibular 
incisors forward too far, (3) partially correct the Class IT condition, or (4) 
resort to a combination of all three. I personally feel that the inclination of 
the maxillary incisors is one factor which must never be compromised. We 
are never justified in moving the maxillary incisors back until they assume a 
lingual inclination just in order to bring about a desired interdigitation of 
teeth. 

It was felt that a detailed description of the technique of Class IT treat- 
ment would be unnecessary here since it was demonstrated on typodonts at 
this meeting. Treatment is divided into three phases as follows: (1) anchor- 
age preparation, (2) distal movement of the maxillary teeth together with any 
repositioning of the mandible that may be possible, and (3) final rotations 
and artistic positioning of the teeth followed, of course, by retention. If it 
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is felt that all the desired objectives cannot be reached without the removal of 
dental units and if it is felt that the removal of these units will help to achieve 
these objectives, then their removal must be resorted to. 

All teeth, including second molars, usually are banded. Extraoral anchor- 
age usually is applied at the time the initial round arch wires are placed. 
This sometimes is applied to the mandibular arch and sometimes it is used 
to stabilize the maxillary teeth while Class III elastics are worn. As soon 
as possible, rectangular arches are placed and elastic traction is continued on 
the mandibular arch in a distal direction. Second-order bends in the mandi- 
bular arch wire augmented by elastic traction are continued until all mandi- 
bular teeth are tipped back until they are at right angles to the occlusal plane 
and the occlusal plane is a straight line. 

This results in a greater anteroposterior discrepancy between the maxil- 
lary teeth and the mandibular teeth. This is done with a full knowledge that 
the jaw relationship is now even harder to correct than before. Now that 
the mandibular teeth are in a position to resist forward movement, Class II 
elastics can be worn for an extended period of time if need be and stronger 
elastics can be worn if necessary. We are now ready for Class II elastics and 
second-order bends in the maxillary arch to tip the crowns of these teeth 
distally and to move the mandible forward if that be possible. During the 
time that Class II elastics are being worn the second-order bends in the mandib- 
ular arch must be increased as needed. When an end-to-end incisor relation 
has been reached and has been properly tested for permanency by discontinuing 
the elastics for several weeks, the case is ready for retention. The usual reten- 
tion is a Hawley retainer in the maxillary arch and a soldered lingual arch 
from cuspid to cuspid in the mandibular arch. A provision must always be made 
to reapply Class II elastics or extraoral anchorage, or both, during the early 
part of the retention period. All Class II cases must be suspected of a tend- 
ency to relapse during the first few weeks following the removal of the bands 
and we must stand by and be ready to intercept if it occurs. 

I am sure that all will agree that when all teeth are placed in an upright 
position we have the optimum in function and that this improved function, in 
turn, will result in the optimum health of the teeth and supporting structures. 
Now, what about esthetics? Is the physiognomy consistently improved ? 

Where the mandibular incisors are labially inclined to a considerable 
degree much improvement in facial balance and harmony can be accomplished 
if these incisors are tipped back to an upright position. Moreover, the im- 
provement is in direct proportion to the degree of lingual tipping which is 
accomplished. Conversely, facial esthetics is adversely effected in direct 
proportion to the amount of labial tipping of the mandibular incisors. This 
is not to be construed as a rule of thumb to which all types of individuals 
must conform for, as we all know, there are certain types of individuals who 
are exceptions to this rule. 

Class II, Division 1 malocclusion offers to the orthodontist the greatest 
challenge of all the several types of malocclusion. By the same token, if we 
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apply ourselves sincerely to our task and if we are endowed with a reasonable 
amount of perseverance, we get our greatest thrills from the successful cor- 
rection of Class II, Division 1. This type of deformity serves as an ever-present 
reminder that there still is much to be learned about orthodonties and that its 
study and practice is a quest and not a terminus. 


CASE REPORT 


Introduction.—This case was selected, not because of the excellency of the result 
achieved, but because of the extreme difficulty which was met in treatment of the case. 
The acute problem of anchorage was also a factor in its selection. The improvement in 
facial esthetics was not as satisfactory as had been expected, due in part we think to our 
inability to place the mandibular incisors in an upright position. This also is partly due 


to a pronounced symphysis. 


History of Patient.—The patient, a boy of 13, was in good health but somewhat under- 
weight. His mother reported that he had had the usual childhood diseases, which were 
not accompanied by any complications. He had had no illnesses which would significantly 
influence his growth and development. The etiology of the malocclusion was not deter- 


mined. 


Dental Examination.—An examination of the teeth revealed a Class II occlusion com- 
plicated by extreme crowding of all incisors, an extreme overbite, an extreme overjet, and an 
extreme labial inclination of the mandibular incisor teeth. The basal bone of the mandibular 
arch was unusually small and the symphysis was pronounced. The maxillary arch was broad 
and well developed. The discrepancy in relative widths of the two arches resulted in a com- 
plete lack of occlusion of the first premolars. The roentgenographic examination revealed 
that the roots of the teeth were normal in size and that the third molars were present. There 
were no teeth missing and no supernumerary teeth present. 


Description of Treatment Procedures.—The patient was first examined in April, 1950. 
In May, 1950, impressions were taken for the construction of plaster casts, gold alloy bands 


were fitted on all teeth, x-ray examinations were made, and photographs were taken. Four 
first premolars were extracted in June before any bands were placed on the teeth. In July a 
soldered lingual arch was placed on the mandibular arch. At this same time bands were 
placed on the maxillary first molars, second premolars, canines, and incisors. The first 
molar bands contained rectangular tubes, and the rest of the bands contained tie brackets 
and rotating staples. The first maxillary arch wire was steel, 0.020 inch in diameter. This 
arch wire was used to gain tooth alignment and rotations for a period of two months. No 
auxiliary attachments were placed on the mandibular lingual arch and it was used only 
as a stabilizing appliance to hold arch length and to allow the distal movement of the 
mandibular canine teeth. In September a 0.021 by 0.025 inch steel arch wire was placed 
on the maxillary teeth and retraction of the canines was begun by means of a pull coil 
spring. Extraoral anchorage was used at night on the maxillary arch during the time the 
canine teeth were being retracted. The four incisors were retracted by means of a rubber 
band from a sectional arch on the left side to a sectional arch on the right side, Extra- 
oral anchorage was continued on these sectional arches to augment the anchorage of the 
posterior teeth. In November, 1950, all spaces were closed in the maxillary arch and a 
round arch wire, 0.020 inch in diameter, was placed to complete rotations. Extraoral 
anchorage was discontinued while this arch was being worn. In January, 1951 a rectangu- 
lar steel arch 0.0215 by 0.025 inch was fabricated for the maxillary arch with intermaxil- 
lary hooks for extraoral anchorage attachment. 

At this point the deep overbite was still present and the Class IIT condition was still 
uncorrected. The mandibular canines had drifted distally and almost one-half the first 
premolar space had closed. There was some irregularity of the mandibular incisors still 
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present. There had been no attempt to close the spaces on the mandibular arch except 
ligating from the lingual arch to the central incisors. This arch was contoured to contact 
the lateral incisors and to stand away from the central incisors. 

On Jan. 22, 1951, the lingual arch was removed and bands were placed on the mandib- 
ular second premolars, canines, and incisors; and a rectangular steel arch wire, 0.021 by 
0.025 inch, was inserted. This arch wire was reduced in size by grinding in the incisor re- 
gion and was conformed to the malocclusion. Hooks were placed mesial to the canines 


= 


Fig. 1A. 


Fig. 1.—Case 285, a Class II, Division 1 patient, showing before- and after-treatment casts and 
photographs. The treatment of this patient is described in detail in the text. 


to provide a means of attachment for Class III elastics. It was thought desirable to use 
a heavy arch in the beginning to begin correction of the very exaggerated occlusal curve 
and to proceed with the space closure very slowly. The remainder of the space was closed 
entirely by tying the arch back to the molars. During this time Class III elastics were 
used at night and extraoral anchorage was used to support the maxillary arch. 


By June, 1951, space closure was completed in the mandibular arch and the occlusal 
curve was completely eliminated. We were now ready for Class II elastics. A new 0.0215 
by 0.025 inch rectangular steel arch was made. A bite plate was made for the maxillary 
arch and Class II elastics were begun. 
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The mandibular second molars were sufficiently erupted to permit banding in Novem- 
ber. This was done and the first molar bands were removed and double tie brackets were 
placed on them. Then a new 0.0215 by 0.025 inch arch wire was made to include the sec- 
ond molars. Class II elastics were continued and the bite plate was also continued. The 
Class II correction was very slow and at times very discouraging but, remembering that 
‘*God’s mill grinds slowly,’’ we forged ahead. The patient was very cooperative, which 
fact is always a great source of encouragement. 


Fig. 1B. (For legend, see opposite page.) 


At the end of two years of treatment (June, 1952) the molar relation was normal, the 
incisors were end to end, and there was a slight open-bite in the incisor region. The jaw 
relation seemed to be stable, so the elastics were discontinued for one month, At the end 
of one month the jaw relation had relapsed somewhat, so Class II elastics were resumed 
for two more months. This time they were discontinued for two months with very little, 
if any, relapse, so we felt safe to begin removing bands, 
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Fig. 2.—Eleven Class II, Division 1 cases. The following factors should be observed in 
all of them: (1) change in facial contour, (2) change in occlusal line, and (3) change in de- 
grees in labial inclination of mandibular incisor teeth. A group of twenty Class II, Division 
1 patients were examined in this manner and the average change in the inclination of the man- 
dibular incisors was 9 degrees. 
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Fig. 2B. (For legend, see opposite page.) 


188 F. F. SCHUDY 


The maxillary second premolar bands were removed first and the arch was tied back. 
Then the maxillary canine bands were removed and the band spaces closed by tying the 
arch back. Finally the incisor bands were removed and an impression was made for the 
construction of a Hawley retainer. The maxillary first molar bands were left on the teeth 
and the retainer was fitted around them. The bands were left on these teeth so that an 
elastic might be attached if the need should arise during the early weeks of the retention 
period. 

The bands were removed from the mandibular teeth in December, 1952. All bands 
except the second molar bands were removed at one visit, and a canine-to-canine retainer 
was placed immediately. It is never necessary, and seldom desirable in my opinion, to 
close band spaces in the mandibular arch by any type of traction. These spaces will close 
without assistance in a very short time. If traction is used to close them, the bite will tend 
to close unless the patient bites very frequently on a properly constructed maxillary retainer. 
If there have been extractions, as in the case under discussion, then the second premolars 
are ligated to the canines for a few weeks to prevent the tendency toward this space open- 
ing slightly. 

Results of Treatment.—We were not successful in achieving all the objectives of treat- 
ment for which we were striving. However, the result was reasonably successful. Improve- 
ment in facial contour was not all that had been hoped for. Improvement in the function 
of the teeth was very satisfactory. The stability of the end result apparently is very satis- 
factory. However, the case is still in retention. The health of the teeth and supporting 
structures is excellent. 
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THE AMERICAN BOARD OF ORTHODONTICS 
C. Epwarp Martinek, D.D.S.,* Detrorr, Micu. 


HILE it was in January, 1930, that the American Board of Orthodontics 
was legally incorporated, it was actually created the preceding year at 
Estes Park, Colo., by action of the American Society of Orthodontists, now the 
American Association of Orthodontists. Thus, the American Board of Ortho- 
donties, the first specialty certifying board in dentistry, and the third in either 
medicine or dentistry, will reach the end of its first quarter-century next July. 

This span provides a reasonable era for discussion. I propose to lay before 
you a brief’ record of the Board’s endeavors, to describe our procedure in the 
handling of applicants who desire examination toward certification, and to state 
the obligations of diplomates. 

Access to the complete records of this Board has filled me with a feeling 
of deep regard for the many men who have served long terms as directors in the 
past. Their gifts of time and energy have been made devotedly to the high and 
noble purposes for which the Board was created. 

From the beginning, the American Association of Orthodontists has ac- 
corded us an autonomy that has been regarded in great respect by twenty-five 
Boards of Directors, holding the constant objective that certification be a proud 
attainment. That has been our heritage from those worthy men who comprised 
our first Board: Albert H. Ketcham, Alfred P. Rogers, Lloyd 8. Lourie, B. 
Frank Gray, Martin Dewey, Abram Hoffman, and Oren A. Oliver. 

To such ends the Board has endeavored to go about its work quietly, un- 
selfishly, efficiently, free from partisanship, prejudice, or ostentation. That is 
the spirit with which Boards have tried to rest decisions of our first twenty-five 
years. 

“To stimulate and keep alive the spirit of research and self-improvement 
among students and practitioners of orthodontics; to establish the competence of 
specialists to practice orthodontics; to arrange, control, and conduct examinations 
for the purpose of testing the qualifications of orthodontists, and to confer 
certificates upon those who meet the established requirements of the Board” were 
the ingredients of the charge assigned as the Board approached its first annual 
examining session in 1930 with a sizable group of applications on file. 

Provisions were made in the bylaws to permit certification by waiver of 
examination to orthodontists of acknowledged attainment and ability. As a 
foundation effort, certification on that basis was considered to be of value and it 
was anticipated it would be indicated less and less, as time went on. 
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In all, twenty-eight candidates were certified at that meeting, the first 
certificate going to Clinton Howard. Of these, four became diplomates by 
passing the examination and twenty-four by waiver. The latter included such 
men of distinction as James D. MeCoy, J. Lowe Young, Alfred P. Rogers, Charles 
Baker, Benno Lischer, and Harry Kelsey, to mention only a few. 

During the years that followed, the ratio between certification by waiver and 
by examination changed. At the conclusion of our tenth examination 178 
candidates had been certified, eighty-three of them by waiver. In the next ten 
years only fourteen were certified by waiver, while the total number of diplomates 
rose to 300. Since then we have added 148 certifications, none of them by 
waiver. Thus, since the inception of the Board, a total of 448 diplomates have 
been certified, ninety-seven of them by waiver. Worthy as the waiver vehicle 
was in days gone by, it is currently prohibited by agreement with the Council 
on Dental Education of the American Dental Association. 


Despite the virtues of certifying by waiver, there can be no doubt that it 
has left some scars within the Association. Doubtlessly, worthy men have 
appraised others who were certified by this method and asked, ‘‘ Why not I?’’ 
In fairness, it must be stated that such men probably had not filed an appliea- 
tion with the Board for judgment. 


The original enjoinment that the Board establish competence of specialists 
to practice orthodontics brought it face to face with the question of training 
in orthodontics. At that point orthodontists received their training by one 
or more of the following methods: (a) by simply announcing they were 
orthodontists and learning through practice; (b) in such schools as were con- 
ducted by Dr. Angle or Dr. Dewey (described in a most respectful way as 
‘‘proprietary schools’’); (¢) preceptorships; or (d) postgraduate or graduate 
departments of orthodontics in universities. It must be stated that very few 
were receiving graduate or postgraduate training at that time. The Board 
felt in the beginning, as it feels today, that its eligibility requirements should 
be based on the training facilities available while, at the same time, giving 
encouragement to whatever sources tend to improve the general level of such 
training. 

During the period under discussion, the American Dental Association also 
was interested in problems of specialty training and had given expression of 
such interest through the Council on Dental Education and its affiliates, the 
Committee on Dental Specialties and the Advisory Board for Dental Specialties. 


The American Association of Orthodontists likewise was interested in the 
program of orthodontic training and, in addition to assigning this considera- 
tion to The American Board of Orthodontics, also appointed special committees 
on the subject. 

In the meanwhile, dental educators throughout the country were effec- 
tively studying the problem and inaugurating such changes in dental curricula 
that, today, most of these professional teachers represent the leadership in 
orthodontic training procedures. Their efforts receive the full cooperation of 
the Council on Dental Education and the various certifying boards who hope 
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to inspire a parity of values in the various courses given in universities through- 
out the country, between those which offer the least and those which offer the 
most. 

To interpret the present stand of the A. B. O. on training requirements, it 
would be helpful to know how our diplomates have been receiving their train- 
ing. The possible sources of this training have been classified as: graduate, 
postgraduate, preceptorship, teaching, hospital, or proprietary. After five of 
our examinations, eighty diplomates had received their training as follows: 
graduate, 2.5 per cent; postgraduate, 3.8 per cent; preceptorship, 25 per cent; 
proprietary, 68.7 per cent. 

During our second five-year series of examinations ninety-eight candidates 
received their training as follows: graduate, 1 per cent; postgraduate, 8.1 
per cent; preceptorship, 32.6 per cent; proprietary, 48.9 per cent. 

During the ten years to 1949 122 candidates received their orthodontic 
training as follows: graduate, 17.2 per cent; postgraduate, 10.6 per cent; 
preceptorship, 22.9 per cent; proprietary, 36 per cent. 

During the past four examinations 148 candidates have been certified 
whose training was as follows: graduate, 18.2 per cent; postgraduate, 27.7 
per cent; preceptorship, 31 per cent; proprietary, 12.7 per cent. 

Considered on the basis of dividing our examinations in the aforemen- 
tioned periods it will be noted that those applicants who submit for examina- 
tion on the basis of proprietary training have dropped from 68.7 per cent in 
the first five years to 12.7 per cent in the last four years. Those receiving 
training under preceptorship have stayed about the same in percentage, repre- 
senting the largest single group, 31 per cent. Those who receive their training 
under postgraduate training have increased from 3.8 per cent to 27.7 per 
cent, and those who have received graduate training have increased from 1 per 
cent to 18.2 per cent. Grouping graduate and postgraduate training, it is 
noted that 45.9 per cent of our diplomates now subscribe to that form of 
training for our specialty. 

From the foregoing, it is apparent that those desiring to enter the field of 
orthodontics are choosing forms of training that come up to the standards 
set by the Council on Dental Education of the American Dental Association. 
The trend of these standards is then the direction of popular choice and so, 
in 1950, the Board entered into an agreement with the Council on Dental 
Education accepting those standards as our basis of eligibility for examination 
toward certification. 

These requirements were not put into effect until 1951 and, through 
suitable publicity of that fact, we provided a year for the filing of applications 
by all those who may have felt they could not qualify under the new ruling. 
As a result of this publicity, the number of applications filed with the Board 
that year reached the unprecedented total of 122. 

That the new ruling which went into effect following our spring meeting 
of April, 1951, is not causing hardship to those who wish to qualify is now 
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evident. Some inequalities were expected and when they have arisen every 
effort has been made to solve the problem within the scope of our agreement 
with the Council. 

Of the 448 candidates certificated thus far in the Board’s experience, 
forty-four diplomates are now deceased. The ratio of the remainder to living 
active members in the various constituent societies is as follows: 


Southwestern 23.7 per cent 
Southern 25.7 per cent 
Pacific Coast 27.5 per cent 
Rocky Mountain 32.0 per cent 
Northeastern 32.9 per cent 
Great Lakes 34.0 per cent 
Middle Atlantic 35.2 per cent 
Central 36.3 per cent 


Approximately 13 per cent of all candidates applying to the Board have ex- 
perienced failure in their efforts toward certification. 

I shall now attempt to describe the routine to be followed by a candidate 
who desires examination. The first step is for the candidate to write the 
secretary of the Board, requesting our application form. An application is 
then forwarded him, together with our latest Booklet of Information which ex- 
plains our rules and method of operation. The application form, properly 


filled out, is returned to the secretary, accompanied by the application fee and 
a photograph of the applicant. 

Upon return of the application, it is studied by the secretary to ascertain 
whether the candidate has been a member of the American Association of 
Orthodontists for the necessary three years, and whether his orthodontic train- 
ing and length of exclusive practice come up to the requirements. If pre- 
ceptorship has been a portion of his training experience our preceptorship 
form is sent to the preceptor. 

The application will contain names furnished by the applicant of two 
orthodontists who are diplomates of the A. B. O., located nearest the applicant. 
Suitable reference forms are then sent to these endorsers as a preliminary 
effort to determine the applicant’s ethical, moral, and professional standing 
in his community. In addition, we make inquiry with the constituent society 
to which he belongs to have documented evidence that the candidate is a mem- 
ber in good standing and that he has not violated its Code of Ethics. All such 
information gathered by the Board is treated with the utmost confidence. 

If everything up to this point is in the candidate’s favor, the secretary 
accepts the application and places it on file for the combined action of all 
directors at the next annual meeting. In the meanwhile, further screening of 
the candidate is assigned to one of our other directors. 

Occasionally this screening of a candidate develops exceedingly difficult 
decisions for the Board and consumes hours of its time. The Board feels that 
infraction in ethics and propriety are the fundamental concerns of the Ethies 
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Committee of the candidate’s sectional society, the A. A.O., and his local 
dental society. If he is a member in good standing of all of them and screen- 
ing efforts by the Board have brought forth, in addition, three or four favor- 
able endorsements, it is very difficult to accept the protestations of three or 
four other diplomates consulted who declare the candidate to be absolutely un- 
worthy. Instances of this sort are studied very carefully. Should the Board 
approve the application of such a eandidate, he still must pass the examination 
and, passing that, he must abide by his signed pledge. Any violation of that 
pledge constitutes grounds for revoking the certification. 

At the meeting of the Board following receipt of the application, it is 
considered in its entirety by all directors.. If it is not approved, the candidate 
has the right to obtain a personal hearing. If it is approved, the directors 
stipulate the examination requirements. 

As soon as possible, the applicant is appraised of his requirements, and the 
hope is expressed that he will be able to submit his material at the next annual 
meeting. Should he find it impossible to do this, an additional year is usually 
granted. If again he is unable to submit his material he is given a final year. 
Failing to meet this opportunity, his application is canceled with forfeiture of 
application fee. He has the right to reapply. 

The examination usually consists of a thesis, an oral examination, and case 
reports. Inclusion of a written examination has become, recently, a much dis- 
cussed question and may some day become an additional aspect of the examina- 
tion. Nearly every diplomate will tell you that preparation for the A. B. O. 
examination is a difficult and time-consuming undertaking, but very worth 
while. It must be kept that way if certification is to mean anything at all. 
Directors pay profound respect to the material submitted, appropriate for the 
tremendous effort expended by the candidates. 

Generally the thesis is described as being composed of a minimum of 3,000 
words. It is requested that a subject be selected that will provide a basis for 
judging capability as an orthodontist. Evidence of personal experience and 
observation is desired, rather than extensive use of quotations from the literature. 
It must be specially prepared for the examination, and not a thesis previously 
presented, published, or offered, as a thesis for a Master’s degree. It should 
bear evidence of adequate effort, consistent with maintaining the value of 
certification on a high level. 

It is felt that if a thesis is worth doing at all, it is worth doing well. It 
should be well bound, clearly outlined, correct rhetorically, clearly and neatly 
typed, free from erasures or misspelled words, and on paper of good quality. 

Every director reads each thesis in advance of the meeting. To provide 
ample time for this, a deadline for receipt of the thesis is set, and four original 
copies are currently requested so that thesis may be distributed among direc- 
tors for serious and studious advance consideration. 

Title of ownership of a thesis, once submitted, becomes the absolute and 
permanent property of the Board. No future use of the thesis may be made 
by its author without express written permission from the Board, and violation 
of this constitutes justification for the Board to revoke certification. © 
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Since many of the theses prepared for the Board are important contribu- 
tions to orthodontic thought, they have been placed at the disposal of the 
Publication Committee of the AMERICAN JOURNAL OF ORTHODONTICS. Final 
decision on publication is entirely up to the judgment and decision of the 
JOURNAL and its Publication Committee. There are restrictions which prevent 
them from publishing the number they might otherwise desire to use in the 
JOURNAL. 

In the past, a few diplomates used their A. B. O. theses in such unpro- 
fessional ways as to embarrass the A. B. O., the A. A. O., and those other fine 
diplomates who worked so hard toward certification. It thus became necessary 
for the Board to adopt rigid controls over all theses. This was not without its 
hardships, for many valuable theses were buried in obscurity while, at the same 
time, there was an expressed desire for their reading by various constituent so- 
eieties of the A. A. O. Feeling that these theses could be made available, while 
at the same time enacting adequate controls to manage the abuses, the Board 
has recently created a pool of some of the better theses, available for reading 
before constituent societies. Requests for permission to use theses out of the 
pool must be made in writing and filed with the secretary of the A. B. O., by 
the secretary of the constituent society. It is hoped full usage will be made of 
this pool. 

The oral examination has become such a valuable part of our examination as 
to have reached the quality of permanence. It is conducted during the period the 
Board meets and is arranged to coincide with the date previously given the 
applicant for reviewing of his case reports. 

Questions are asked in the oral session to clarify uncertainties in the 
directors’ minds that were suggested by portions of the thesis. We recognize 
the handicaps that hinder some individuals when they attempt to put their 
thoughts in writing. The oral examination gives these applicants added oppor- 
tunity. Further questions are propounded on other aspects of orthodonties to 
give additional information that has a bearing on the applicant’s preparation 
for the specialty and his professional suitability. 

The number of case reports requested has varied from five to fifteen. At 
our last meeting a decision was reached to make the minimum ten ease reports, 
which inelude records of the cases at least one and one-half years after treat- 
ment. All case reports should provide the facts necessary to determine the 
adequacy with which treatment was conducted. 

Exhibits accompanying case reports should include neat casts; facial photo- 
graphs or their equivalents, such as cephalometric roentgenograms or tracings 
thereof; intraoral x-ray films; and any other significant data. 

At the meeting of the American Association of Orthodontists to be held in 
Chicago next May, there will be an exhibit of case reports by twenty of the 
thirty-five diplomates certified at the last examination of the A.B.O. It will 
contain approximately 300 reports of cases treated in several sections of this 
country, as well as in Canada. As an indicator of trends and level of competence 
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in our specialty, it will be of highly significant value. To many, it will be a 
stimulation. Certainly it will show the intense effort expended by applicants in 
preparation for the Board examination. 

Ample time is provided at our examination sessions for each director to 
study every case report. The Board then convenes to discuss, for purposes of 
certification, each candidate who submitted his material. His application file is 
reconsidered and evaluations are placed on his thesis, oral examination, and 
case reports. 

As soon as possible thereafter, all candidates are notified of the outcome of 
their examination. As a matter of policy, directors are forbidden to release 
this information during the A. A. O. meeting days, and candidates are respect- 
fully requested to abstain from making such inquiries. Unsuecessful candidates 
have the privilege of retaking any part or parts failed during the ensuing five 
years. Approximately two to three months following the examination, success- 
ful candidates receive a beautifully engrossed certificate commemorating their 
attainment. 

With acknowledgment of the certificate, the ecandidate’s status as a 
diplomate becomes complete in the final act of signing the following pledge: 


“T hereby pledge myself to the highest ethical standards in the 
practice of Orthodonties, according to precepts of The American Asso- 
ciation of Orthodontists; to the primary dedication of my services in 
behalf of my patients; to the promise that I shall not consent to division 
of fees directly, or indirectly; to the principle that I shall not use my 
Certification in any effort of self promotion or personal publicity; and 
to the understanding that the Thesis I submitted is absolute property of 
the Board. 

“T further understand and agree that the title to all Certificates 
shall be under ownership of The American Board of Orthodonties, and 
that should I violate any portion of this sacred pledge I shall surrender 
my certificate upon order from that Board.” 


Thus, having become certified by the American Board of Orthodonties, it is 
expected that all diplomates will henceforth continue in a manner befitting that 
distinction. 
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THE DEVELOPMENT OF IDEAL OCCLUSION OF THE GUM PADS AND 
THE TEETH 


SHELDON M.DEeNnt.Sc., Sc.D.Dust., F.D.S.R.C.S. 
EDIN. AND Ena.; DusBLin, IRELAND 
\ 


“HE subject of my lecture is the development of ideal occlusion of the gum 

pads and the teeth, and it is a subject that appealed to the late Dr. North- 
croft. I think he was the first to use the term ‘‘ideal’’ in connection with 
occlusion. The Nomenclature Committee of the American Association of 
Orthodontists’ recently defined ‘‘ideal occlusion’’ as ‘‘ Basically a myth; it is a 
figment of the imagination.’’ 

Is it not a waste of time to give a lecture on something that is supposed to 
be a myth and that never occurs? I do not like that definition. Ideal occlusion? 
does occur in Nature, but in decreasing numbers as the final stage of develop- 
ment is reached, and to my mind it is the most important form of occlusion to be 
known. Any other forms of occlusion are a comparison with the ideal, such as 
**individual normal,’’ ‘‘average normal,’’ and so on. Ideal occlusion is not easy 
to learn, as it is not static. It is changing all the time as the individual grows 
and develops. 

At the First International Orthodontic Congress in 1926,* I read a paper on 
- the same subject. Fortunately, I have not had to alter it much. I have had to 
add to it, mainly as the result of other people’s work, and to give additional 
evidence in support of some of the more controversial points. 

I have divided the article into two parts. Part I presents a description of 
ideal occlusion, and Part II is devoted to a discussion of the evidence i in support 
of some of my assertions. 

Part I 


The stages of occlusion are as follows: 

A. The Relation of the Gum Pads at Birth—The form of the gum pads; 
the increase in size of the alveolar arch from birth to the time of the eruption of 
the deciduous teeth; the position of the deciduous teeth in their erypts; and 
the direction of eruption and morphologic characteristics of the deciduous molar 
teeth that guide them into occlusion. 

B. The Occlusion of the Deciduous Teeth at 21% to 3 Years of Age.—The 
relation of the distal surfaces of the second deciduous molars; the position of the 
permanent incisors in their crypts; the manner in which room is obtained for the 
larger permanent incisors; the change in relationship of the mandibular to the 
maxillary arch, and the reasons why this change is necessary. 

C. The Completion of the ‘‘Mixed’’ Occlusion (Permanent Incisors and 
First Permanent Molars, Deciduous Molars and Canines).—The change in rela- 
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tionship of the first permanent molars following the loss of the deciduous molars 
and canines. 

D. The Completion of the Permanent Occlusion. 

E. The Changes That Occur as the Result of Wear.—Incisal edges, cusps of 
premolars and molars, and interproximal surfaces. 


6 MONTHS B 


Fig. 1.—Drawing of gum pads of the same infant. A, 8 days old; B, 6 months old. pe 
Showing form of gum pads and increase in size in 6 months. (From Clinch: Tr. British 
Society for the Study of Orthodontics, 1932.) 


A. The description given by West* of the form of the gum pads at birth is 
the best. He shows the division of the pads into sections which correspond to 
the underlying deciduous teeth. The sections for the second deciduous molars 
are very poorly defined at birth and do not really show until about 5 months 
of age. Miss Clinch,° in her serial models from birth to 3 years of age, demon- 
strates the increase in the size of the alveolar arches from birth to the time just 
before the eruption of the incisors. The arches increase in both length and - 
breadth (Fig. 1). The maxillary gum pad is larger anteroposteriorly and ~ 
transversely than the mandibular, and in occlusion overlaps it in front and at - 
the sides just like the arrangement of teeth. The groove separating the canine 
and first molar segment in the maxilla is somewhat distal to the corresponding 
mandibular groove. This groove has disappeared by the swelling of the incisor 
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section by 6 months of age. In occlusion the first molar area is the only part 
that is in contact at birth, leaving an oval gap in the incisal and canine area and 
the second molar areas diverging from each other in a sagittal direction (Fig. 


3). 


Some difference of opinion exists as to whether these infant models should 
be articulated** in occlusion or at rest, leaving a freeway space between the 
gum pads. Both are correct in their own way, just as models can be articulated 
with the teeth in occlusion or showing the freeway space. 


Fig. 2.—Diagram (A, before birth) showing positions of deciduous teeth in their crypts, 
Rotation of maxillary lateral incisors, and rotation of mandibular central and lateral incisors. 
B, 3 years of age, showing the position the deciduous teeth should assume. Considerable in- 
crease in the size of the arches was necessary. 


At birth the alveolar arches are so small that the teeth in their crypts, 
especially in the incisal area, are rotated and packed together.* In the maxilla 
the lateral incisors are rotated distolingually at nearly right angles to the 
central incisors and are overlapped by the canines, or they may lie lingual to 
the centrals. In the mandible, both central and lateral incisors are rotated, the 
centrals mesiolingually and the laterals distolingually and again overlapped by 
the canines. (The persistence of this arrangement can be seen frequently after 
eruption in underdeveloped jaws.) The increase in the size of the arches « 
between birth and the time of eruption of the incisors allows these teeth to 
rotate and even to have spaces between them (Fig. 2). 
~ The projection of the maxillary arch in the incisal area, compared to the 
mandibular arch, insures that the maxillary incisors are labial to the mandibular 
incisors when they erupt (Fig. 4). In the molar region, the morphologic char- 
acteristics of the molar teeth help to guide the teeth into their correct pialealan.! 
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The distal two-thirds of the occlusal surface of the mandibular first molar is 
occupied by a large fossa whose sides are very steep. This tooth erupts first. 
The maxillary first molar erupts facing downward, backward, and outward so 
that the most prominent cusp is the mesiolingual. If it engages any part of 


Fig. 3.—Drawing of gum pads in occlusion (at birth). Mandibular arch slightly distal 
and lingual to maxillary arch. Vertical oval space in incisor region. First molar segments 
only in contact. (From Clinch: -Tr. British Society for the Study of Orthodontics, 1932.) 


the fossa of the mandibular tooth, it is bound to be guided into its correct 
position as the tooth erupts and then changes its inclination to a more vertical 
direction. 

The same occurs with the second molars. The occlusal surface of the man- 
dibular tooth is one large fossa. The most prominent cusp of the maxillary tooth 
as it erupts is the mesiolingual cusp. The ‘‘oblique ridge’’ of the maxillary 
tooth slides down the distal slope of the distobuecal cusp of the mandibular tooth 
and locks in the distobuceal groove (Fig. 5). 


Fig. 4.—Drawing of front and side views of arches in occlusion at 13 months showing 
vertical space in incisor region, normal overlap of maxillary incisors over mandibular incisors, 
first molar segments only in contact. (From Clinch: Tr. British Society for the Study of 
Orthodontics, 1932.) 


B. The following is a description of the occlusal contacts of the deciduous 
teeth after their complete eruption at about 21% to 3 years of age. The scheme is 
that suggested by Hellman® and slightly modified (in italies): 1, Surface con- 
tact; 2, cusp and fossa or groove or division between two teeth contact; 3, ridge 
and groove contact ; and 4, ridge and embrasure contact. 

1. Surface Contact——The lingual surfaces of the maxillary incisors and 
canines overlap the labial surfaces of the mandibular incisors and canines and 
the mesial third of the mandibular first molars. 

2. Cusp Point Contact With a Fossa, Groove, or Division Between Two 
Teeth—The lingual cusp of the maxillary first molar occludes in the distal, 
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or main, fossa of the mandibular first molar. (The small distolingual cusp of 
the maxillary first molar, where present, occludes in the division between the 
mandibular first and second molars. ) 

The mesiolingual cusp of the maxillary second molar oceludes in the central 
fossa of the mandibular second molar. 

The distolingual cusp of the maxillary second molar occludes in the distal 
groove of the mandibular second molar. 


A. B. 
Fig. 5.—Drawing of morsal surface of mandibular (A) and maxillary (B) deciduous teeth, 
with outlines of opposing teeth, points, and ridges of cusps, at 3 years of age. 

The mesiobuccal cusp of the mandibular first molar occludes in the division 
between the maxillary canine and first molar. 

The distobuceal cusp of the mandibular first molar oecludes in the central 
fossa of the maxillary first molar. 

The mesiobuceal cusp of the mandibular second molar occludes in the mesial 
groove of the maxillary second molar. 

The distobuccal cusp of the mandibular second molar occludes in the central 
fossa of the maxillary second molar. 

The distal cusp of the mandibular second molar occludes in the distal 
groove of the maxillary second molar. 

3. Ridge Contact With Embrasure.The triangular ridge of the distobuccal 
cusp of the maxillary first molar occludes in the embrasure between the man- 
dibular first and second molars. (The triangular ridges of the mesiolingual 
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cusps of the mandibular molars have no contact with the sides of the embrasures 
which they oppose. ) 

4. Ridge Contact With Groove.—The triangular ridge of the mesiobuccal 
cusp of the maxillary first molar occludes in the buccal groove of the mandibular 
first molar. 

The triangular ridge of the mesiobuccal cusp of the maxillary second molar 
occludes in the buccal groove of the mandibular second molar. 

The triangular ridge of the distolingual cusp of the mandibular first molar 
oecludes in the lingual groove of the maxillary first molar where the distolingual 
cusp is present in the maxillary first molar. 

The triangular ridge of the distolingual cusp of the mandibular second 
molar occludes in the lingual groove of the maxillary second molar. 

The continuation of the marginal ridge, distally and buceally, of the mesio- 
lingual cusp to join the triangular ridge of the distobuceal cusp, together form- 
ing the ‘‘oblique ridge’’ of the maxillary second molar, occludes in the coronal 
portion of the distobuceal groove of the mandibular second molar. 


There are several points of interest to be noticed in the deciduous occlusion,. 


both in the arrangement of the teeth in the arch and in the relative size of the 
second molars. Baume’ has pointed out that an ‘‘anthropoid’’ space exists 
mesial to the maxillary canine and distal to the mandibular canine. This has 
been confirmed by Miss Clinch. As long ago as 1908, Chapman* was the first 
to notice that the distal surfaces of the maxillary. and mandibular second decidu- 
ous molars ended off flush and that some adjustment must take place to insure 
that the first permanent molars occlude correctly when they erupt. The man- 
dibular second deciduous molar is larger mesiodistally than the maxillary second 
deciduous molar, and this is the reason they end off-flush at their distal surfaces 
when in occlusion. 

There is a greater difference in the size of the maxillary permanent incisors 
compared to their deciduous predecessors than there is of the mandibular perma- 
nent incisors and their predecessors. Seipel’® gives the average mesiodistal 
diameter of the incisors as maxillary deciduous, 24.12 mm., permanent, 31.30 
mm., a difference of 7.18 mm.; mandibular deciduous, 18.22 mm., permanent 
23.28 mm., a difference of 5.06 mm. This shows that there must be a greater 
increase of 2.12 mm. in the maxillary arch than in the mandibular arch to 
accommodate the permanent incisors. 

These two factors, the flush end of the distal surfaces of the maxillary and 
mandibular second deciduous molars and the greater.increase of the maxillary 
arch compared to the mandibular arch, are changed by a greater forward move- 
ment of the mandibular arch. The forward positioning of the mandibular arch 
enables it to occlude correctly with the larger maxillary arch (Fig. 6). 

It is necessary to examine the position of the permanent incisors at 5 years 
of age to see what changes must take place to insure their correct alignment 
when they erupt (Fig. 7). 


In 369 radiographs of children from 3 to 6 years of age, 85.7 per cent 


showed the maxillary permanent lateral incisors lying lingual to and partially 


| 
‘ 


202 SHELDON FRIEL 


A. 


Fig. 6.—Drawing of morsal surface of mandibular (A) and maxillary (B) deciduous teeth, 
with outlines of copneng: teeth, points and ridges of cusps, at 6 years of age showing attrition 
of incisors, canine and buccal cusps of molars. The relationship of the arches has changed, 
the mandibular teeth being positioned more mesial than at 3 years of age. 


Fig. 7.—Relative positions of permanent incisors, canines, and first permanent molars at 
5 years of age. 

Note. Permanent incisors lie lingual to deciduous incisors. The lateral incisors overlap 
lingually the central incisors. The permanent canines are buccal to the laterals, but are 
farther vertically from the occlusal plane. The maxillary centrals are separated due to the 
septum and the anterior palatine foramen. The dotted outlines show the position the permanent 
incisors will occupy after their eruption. 


B. 
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Fig. 8.—Occlusal radiograph showing the lateral incisors rotated and labial to the central 
incisors, unilateral or bilateral. 


Fig. 9.—Relative positions of maxillary deciduous central incisors and permanent central 
and lateral incisors as viewed from in front, showing different changes that may occur from 
2% to 5 years of age. 

1, 2% years of age. Roots of deciduous central incisors nearly parailel, little or no 
spacing at mesial incisal angles. < 

2,5 years of age. Roots of deciduous central incisors parallel, large spaces between 
mesial incisal angles. 

8, 5 years of age. Roots of deciduous central incisors diverging, little or no spacing at 
mesial incisal angles. 

5 years of age. Roots of deciduous central incisors diverging and spacing between 
mesial incisal angles. 
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overlapped by the central incisors. The lateral incisors were lying labial to the 
centrals in 14.3 per cent, on either one side or both sides (Fig. 8). It is doubtful 
if many of these latter cases could have a regular alignment of the permanent 
incisors when they erupt. 


4 There apparently are two processes at work by which room is made for the 
larger permanent incisors. The first process, bone growth, is manifest in two 
different ways or a combination of two ways. In one group there is a root and 
crown spacing; in the second group, a root spacing only, and in the third, a 
combination of both types. In each, there is an increase in the size of the alve- 
olar arches (Figs. 9 and 10). Miss Clinch™ has shown in the measurements of 


serial models of the same children an increase in breadth between the deciduousy 


canines. She has shown also a very slight increase in length from the distal 
surfaces of the second deciduous molars to the center of the papilla between the 
central incisors. Miss Clinch very kindly carried out some further measure- 
ments for me on the same models (the angle of the labial surface of the maxillary 
deciduous central incisor to the incisor—second deciduous molar plane). She 
found that this angle increases with age, that is, the apex moves labially (Table 
II). As the incisors are set in a segment of a circle, if the apices of the roots 
move labially and the incisal angle remain together they must diverge. 

/ The second process is the direction of eruption of the permanent incisors. 
They are coming downward and forward, so that the incisal edge of each tooth 
is more labial than the incisal edge of the deciduous incisor. As the centrals 
erupt they expose their narrower neck to the crowns of the lateral incisors and 
these are able to escape from their position lingual to and partly overlapped 
by, the centrals and to erupt downward and forward (Figs. 11 and 12). 

4 It is the normal condition for the maxillary permanent central incisors to 
be spaced when they erupt. They develop spaced, probably because of the 
septum between the two halves of the maxilla. The eruption of the lateral 
incisors usually closes this space. 

/ I mentioned before that a forward movement of all the mandibular decidu- 
ous teeth in relation to the maxillary teeth is necessary in order that there 
should not be an apparent protrusion of the maxillary permanent incisors and 
that the flush ending of the second deciduous molars should not remain. This 
makes it necessary for the cusps of the teeth, especially the deciduous canines, 
to be worn down and also that there should be a greater increase in the maxillary 
intereanine breadth to allow the mandibular teeth to move forward (Fig. 13, A). 


Wear and increase in width do not mean that the mandibular teeth will move | 
% forward ; there must be the urge to do so but, unless wear occurs, this alteration, 


in arch relationship cannot take place. 


Miss Clinch" has shown this forward movement in her serial models with- 
out any appreciable closure of the ‘‘anthropoid’” spaces described by Baume.’° 
That this change of occlusion is vital is evidenced by the rotation of the maxil- 
lary first molars and the crowding of the incisors where it has not taken place. 
The actual change is in the region of 2 mm., but varies a good deal with the size 
of the mandibular second deciduous molars (Fig. 13, B, C, and D). 
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Fig. 10.—Skulls showing root spacing of deciduous central incisors. Ages approximately 
4, 5, and 6 years. A, From Anatomical partment, Trinity College, Dublin. B and C from 
the Anatomical Department, Royal College of Surgeons in Ireland. 
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Fig. 11.—The direction of eruption of the maxillary permanent incisors downward and 
forward automatically brings the crowns of the permanent incisors in a more forward arc of 
a circle and helps to make room for these larger teeth. 


Fig. 12.—Method of escape of maxillary lateral incisors from behind the central incisors. 
As the central incisor erupts it presents its neck, so that the lateral incisor is able to escape 
and erupt downward and forward. 
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Fig. 13.—A, Drawing of morsal surface of mandibular permanent incisors and first 
permanent molar, deciduous canine, and first and second deciduous molars with outlines of 
opposing teeth, points and ridges of cusps. Eight years of age. Showing further mesial 
positioning of mandibular arch in relation to maxillary arch. 

B, Drawing of morsal surface of mandibular permanent incisors and first permanent 
molar, deciduous canine and first and second deciduous molars with outlines of opposing 
teeth, points and ridges of cusps. Eight years of age. No mesial positioning of mandibular 
arch in relation to maxillary arch. No wear of cusps and not sufficient increase in breadth. 
The distal surfaces of the second deciduous molars end off in the same vertical plane. Should 
the first permanent molars occlude correctly, a space would be present between the maxillary 
second deciduous molar and first permanent molar. 

C, Similar to former, except that the cusps of the first permanent molars are very flat. 
The maxillary molar is in contact with the second deciduous molar, but all cusps are in 
wrong occlusion. 

D, Similar to former, except that the maxillary first permanent molar has rotated mesio- 
lingually and is in contact with maxillary second deciduous molar. 
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Fig. 14.—Diagram showing too much space provided for the permanent canine and first 
and second premolars after the loss of the deciduous predecessors, especially in the mandibu- 
lar arch. The extra space is closed in the mandibular arch by the larger canine and mesial 
drift of first permanent molar. The whole of the extra space in the maxillary arch is not 
closed, a space remaining between the canine and_lateral incisor. 


Fig. 15.—Skull showing the space remaining between the maxillary lateral_ incisor and 
Ssloy (Courtesy of Prof. Dr, Med. K. E. Schreiner, Anatomical Institute, University of 
slo. 
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C. Up to this stage it has been necessary to obtain increased space for the 
permanent teeth, but now too much room is provided for the permanent canines ~ 
and premolars, especially in the mandibular arch: (Fig. 14). In the maxilla the 
extra space, after the loss of the deciduous molars and canines, does not com- 
pletely close. A small space remains between the canine and lateral incisor, a 
persistence of the ‘‘anthropoid’’ space (Fig. 15). The rest of the space is closed” } 
by the larger permanent canine and the forward drift of the first permanent | 


A. B. 


Fig. 16.—Drawing of morsal surface of mandibular (A) and maxillary (B) permanent 
teeth with outlines of opposing teeth, points and ridges of cusps. Young adult. 


molar, but in the mandibular arch, where there is more extra space, this is com- a 
pletely closed by the permanent canine and a greater forward movement of the 
first permanent molar. This means that the relationship of the first permanent 
molars changes, the mandibular molar being further forward than at 7 to 8 | 
years of age in its relationship to the maxillary molar (Fig. 16). This is an 
essential movement so that the second permanent molars ean occlude correctly 


(Fig. 17). 
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Fig. 17.—First and second molars removed from three skulls. The first molars are 
occlud as at 8 years of age, the second molars in their correct relationship. In each case 
@ space remains between the maxillary molars, showing that it is necessary for the mandibular 
first molar to move more mesially than the maxillary first molar subsequent to the loss of the 
deciduous molars. 


Fig. 18.—Same skull as Fig. 15, but viewed at risht angles to the molar teeth. Show- 
ing the mandibular first molar slightly more mesial in relation to the maxillary molar than 
at 8 years of age. Second molars occluding correctly. 
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The morphology of the first and second molars is somewhat different. In 
the maxillary first molar the ridge running lingually from the point of the 
mesiobueeal cusp runs distolingually and it is the center of this ridge that oc- 
cludes in the buccal groove of the mandibular first permanent molar; conse- 
quently, the point of the cusp is anterior to the buccal groove at 7 to 8 years of 
age. After the loss of the deciduous molars, the point of the cusp is opposite the 
bueeal groove of the mandibular tooth. 

In the maxillary second molar the ridge running lingually from the point 
of the cusp runs more directly lingually, not distolingually, so that when the 
ridge occludes in the buceal groove of the mandibular tooth, the eusp point is 
opposite the groove (Fig. 18). 


THE OCCLUSION OF THE PERMANENT TEETH OF A YOUNG ADULT* 


A. Surface Contact——The lingual surfaces of the maxillary incisors and 
canines overlap from one-fourth to one-third of the labial surface of the man- 
dibular incisors and canines and the medial half of the first premolars. 


B. Cusp Point Contact With a Fossa or Groove or Division Between Two 
T eeth.—The lingual cusp™ of the maxillary first premolar occludes on the buceal 
side of the distal fossa of the mandibular first premolar. 

The lingual cusp of the maxillary second premolar occludes in the distal 
fossa of the mandibular second premolar. 

The mesiolingual cusp of the maxillary first molar oceludes in the central 
fossa of the mandibular first molar. 

The mesiolingual cusp of the maxillary second molar occludes in the central 
fossa of the mandibular second molar. | 

The mesiolingual cusp of the maxillary third molar oecludes on the lingual 
side of the central fossa of the mandibular third molar. 

The distolingual cusp of the maxillary first molar occludes slightly on 
the lingual side of the distal groove of the mandibular first molar and mainly 
in the mesial groove of the mandibular second molar. 

The distolingual cusp of the maxillary second molar oecludes on the lingual 
side of the distal groove or fossa of the mandibular second molar. 

The distolingual cusp of the maxillary third molar oecludes on the lingual 
side of the distal fossa of the mandibular third molar. 

The buceal cusp of the mandibular first premolar oceludes in the division 
between the maxillary canine and first premolar. 

The buccal cusp of the mandibular second premolar oceludes in the division 
between the maxillary first and second premolars; point of cusp is in the mesial 
groove of maxillary second premolar. 

The mesiobuceal cusp of the mandibular first molar oceludes in the division 
between the maxillary second premolar and first molar. 

The mesiobuceal cusp of the mandibular second molar occludes in the 
division between the maxillary first and second molars, or in the mesial groove 
of the maxillary second molar. 


*The italics denote changes from the occlusion published by the First International 
Orthodontic Congress, New York, August, 1926. 
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The mesiobuceal cusp of the mandibular third molar oceludes in the mesial 
groove or supplemental mesial fossa of the maxillary third molar. 


The distobuceal cusp of the mandibular first molar occludes in the mesio- 
buccal side of the central fossa of the maxillary first molar. 

The distobuceal cusp of the mandibular second molar ocecludes on the distal 
side of the central fossa of the maxillary second molar. 

The distobuceal cusp of the mandibular third molar oceludes on the distal 
side of the central fossa of the maxillary third molar. 

The distal cusp of the mandibular first molar occludes on the mesial side 
of the distal fossa of the maxillary first molar. 

The distal cusp of the mandibular second molar, when present, occludes 
in the distal fossa of the maxillary second molar. 

The distal cusp of the mandibular third molar, when present, occludes on 
the mesial side of the distal fossa of the maxillary third molar. 


C. Ridge Contact With Embrasure—The triangular ridge of the buccal 
cusp of the maxillary first premolar oeccludes in the embrasure between the 
mandibular first and second premolars; the triangular ridge is slightly mesial 
to the apex of the embrasure. 

The triangular ridge of the buceal cusp of the maxillary second premolar 
oecludes in the embrasure between the mandibular second premolar and first 
molar; the triangular ridge is mesial to the apex of embrasure. 

The triangular ridge of the distobueceal cusp of the maxillary second molar 
oeeludes in the embrasure between the mandibular second and third molars, 
where the mandibular second molar is a four-cusped tooth ; usually the triangular 
ridge is slightly mesial to the apex of embrasure, so that there is little or no 
contact with the mesiobuceal surface of the mesiobuceal cusp of the mandibular 
third molar. 

The triangular ridge of the mesiolingual cusp of the mandibular second 
molar oceludes in the embrasure between the maxillary first and second molars; 
the triangular ridge is slightly distal to the apex of embrasure. 

The triangular ridge of the mesiolingual cusp of the mandibular third 
molar occludes in the embrasure between the maxillary second and third molars; 
the triangular ridge is distal to the apex of embrasure.* 


D. Ridge Contact With Groove—tThe triangular ridge of the mesiobuccal 
eusp of the maxillary first molar occludes distal to the buccal groove of the 
mandibular first molar. The triangular ridge slopes distolingually from the 
point of the cusp so that the cusp point is opposite the buccal groove at this 
period. 

The triangular ridge of the mesiobuccal cusp of the maxillary second molar 
occludes in the buccal groove of the mandibular second molar. The point of 
the cusp is opposite the buccal groove, the triangular ridge running lingually. 

The triangular ridge of the mesiobuccal cusp of the maxillary third molar 
oceludes in the buccal groove of the mandibular third molar. 


*The triangular ridges of the lingual cusps of the mandibular first and second premolars, 
and usually the mesiolingual cusp of the mandibular first molar, have no contact with the 
sides of the embrasures which they oppose. 
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The triangular ridge of the distobuccal cusp of the maxillary first molar 
occludes distal to the distobueeal groove of the mandibular first molar; there is 
no contact with the mesiobuceal cusp of mandibular second molar in unworn 
teeth. 

The triangular ridge of the distobuceal cusp of the maxillary second molar 
oecludes in the distobuceal groove of the mandibular second molar, where the 
mandibular second molar is a five-cusped tooth. 

The triangular ridge of the distobuceal cusp of the maxillary third molar 
occludes in the distobueceal groove of the mandibular third molar, where the 
mandibular third molar is a five-cusped tooth. 

The continuation of the marginal ridge distobuceally of the mesiolingual 
cusp to join the triangular ridge of the distobuceal cusp of the maxillary first 
molar, the oblique ridge, occludes distal to the coronal portion of the distobuceal 
groove of the mandibular first molar. 

The oblique ridge of the maxillary second molar occludes in the distal 
groove and the distotriangular groove of the distobuceal cusp of the mandibular 
second molar, where the mandibular second molar is a four-cusped tooth. 
(Where the mandibular second molar is a five-cusped tooth, the oblique ridge 
occludes in the coronal portion of the distobuccal groove. ) 

The oblique ridge of the maxillary third molar oceludes in the coronal 
portion of the distobuecal groove of the mandibular third molar, where the 
mandibular third molar is a five-cusped tooth. (Where the mandibular third 
molar is a four-cusped tooth, the oblique ridge oceludes in the distal groove and 
the distotriangular groove of the distobuecal cusp of the mandibular third 
molar. ) 

The triangular ridge of the distolingual cusp of the mandibular first molar 
molar oceludes in the lingual portion of the distolingual groove of the maxillary 
first molar. 

The triangular ridge of the distolingual cusp of the mandibular second 
molar oceludes in the lingual portion of the distolingual groove of the maxillary 
second molar. 

The triangular ridge of the distolingual cusp of the mandibular third molar 
oecludes in the lingual portion of the distolingual groove of the maxillary third 
molar. ( 

E. The last major change that occurs in the occlusion of the permanent teeth 
is the result of wear—wear of the cusps and interproximal wear. The wear 
of the cusps shortens the height of the teeth so that in occlusion the mandible 
swings further up, and consequently forward, and the incisors meet edge to 
edge. The interproximal wear appears to reduce the mesiodistal diameters of 
the maxillary and mandibular teeth, so that the length of the arches decreases. 

It is evident from this description of ideal occlusion that the relationships 
of the teeth, both deciduous and permanent, are always changing, and it is a 
knowledge of these changes that is so important in diagnosing malocclusion 
(Fig. 19). It all may be a myth and a figment of my imagination, but I feel 
that a knowledge of the myth is a great help. 
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: Fig. 19.—A, Stages of occlusion from 3 years of age to old age. At 3 years of age the 
triangular ridge of the mesiobuccal cusp of the maxillary second deciduous molar occludes in 
the buccal groove of the mandibular second deciduous molar. 

B, At 5% years of age the mandibular arch has moved forward in relation to the 
maxillary arch so that the buccal groove of the mandibular second deciduous molar is mesial 
to the triangular ridge of the mesiobuccal cusp of the maxillary second deciduous molar. 

* Cc, At 8 years of e the mandibular arch has moved slightly more forward in relation 
to the maxillary arch. he permanent incisors and first permanent molar have erupted, The 
point of the mesiobuccal cusp of the maxillary first permanent molar is slightly mesigl to the 
buccal groove of the mandimular first permanent molar. 

D, Young adult. All the permanent teeths are in occlusion... The point of the mesio- 
buccal cusp of the maxillary first permanent molar is opposite the buccal groove of the man- 
dibular first permanent molar. 

E, Old age. Teeth worn. Mandibular teeth in more forward relation to maxillary teeth. 
Buccal groove of mandibular first permanent molar is mesial to mesiobuccal cusp point of 
maxillary first permanent molar. Distobuccal cusp of maxillary first molar is in contact with 
the mesiobuccal cusp of mandibular second molar. Incisors meet edge to edge. 


Part Il. EvipeNce IN Support or Part I 


There are two methods of investigation of the growth of the jaws and 
occlusion of the teeth. 
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The first method, the examination and recording of numbers of the same 
individuals at different periods of growth, is scientifically sound but takes many 
years to record. The losses on the way are very great from many causes. 


The second method, the examination and recording of different andividuals 
at different ages or periods of growth, gives only an indication of the changes 
that occur. It is not definite proof. The advantage is that investigations can 
be carried out in a comparatively short time. 

A considerable amount of work has been done by several investigators by 
the first method (cephalometric radiographs by Broadbent and others, serial 
models and measurements by-Sillman, Miss Clinch, and others), and very defi- 
nite information has been obtained. Many more investigators have used the 
second method, on both man and animals. Comparative anatomic studies can 
be very valuable, but one has to remember that no animal has quite the same 
make-up as man. Nevertheless, they may give indications that the same thing 
occurs in man, perhaps to a lesser degree or in a modified form. 

It is possible to obtain large numbers of animal skulls with normal occlu- 
sion at different periods of growth, but it is difficult, if not impossible, to get 
the same number of human skulls with normal occlusion. 

The investigation that I undertook during the last year was by the second 
method and was carried out partly on human beings and partly on chimpanzee 
skulls. The latter gave an indication that certain changes might occur in human 
beings, and the former that it probably does occur. 

There are many difficulties in such investigations. The variation in growth 
of individuals is very great, the size of the animal and the size of the teeth will 
vary and, although they all may get the same result, normal occlusion, the statis- 
tical analyses of the measurements may not show significant differences between 
the age groups. 

I had two objects in this investigation : 


1. To see how room was obtained for the permanent incisor teeth. 

2. To see what changes, if any, occurred in the occlusion of the cheek teeth 
from the time of the eruption of the deciduous teeth to the complete 
eruption of the permanent teeth. 

Chimpanzee skulls were chosen because I thought their teeth were nearer 

to human teeth than those of any other animal. The difficulty was to find a 
sufficient number of skulls, and I am very grateful to the authorities of the 
various museums who gave me every assistance that was possible. There were 
many disappointments on the way, chiefly teeth having dropped out of sockets 
post-mortem and being lost, that made some skulls of no use for my measure- 
ments. 

Two hundred fourteen skulls were divided into the following seven groups. 
I. Deciduous teeth only—26 skulls. 

II. Deciduous teeth and first permanent molars—47 skulls. 

III. Permanent incisors, deciduous molars and canines, and first and 

second permanent molars—27 skulls. 


— 
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IV. Young adult (slight wear)—35 skulls. 
V. Adult (medium wear)—29 skulls. 
VI. Adult (marked wear )—28 skulls. 
VII. Adult (excessive wear )—22 skulls. 
The observations and measurements recorded to try and discover how room 
made for the permanent incisors were :* 
Teeth present. 
Attrition. 
Length of maxillary arch from the distal surfaces of the second 


deciduous molars or second premolars to the midalveolar point between 
the central incisors (I). 

Length of mandibular arch from the distal surfaces of the second 
deciduous molars or second premolars to the midalveolar point between 
the central incisors (K). 

Length of maxillary arch from the distal surfaces of the second 
deciduous molars or second premolars to the labial surface of the central 
incisors near the incisal edge (J). 

Length of mandibular arch from the distal surfaces of the second 
deciduous molars or second premolars to the labial surface of the central 
incisors near the incisal edge (L). 

Breadth of maxillary arch, minimum internal between canines 
(M). 

Breadth of mandibular arch, minimum internal between canines 
(N). 

Breadth of maxillary arch, maximum external between canines 
(O). 

Breadth of mandibular arch, maximum external between canines 
(P). 

Space at alveolar margin between maxillary central incisors (C). 

Space at alveolar margin, right and left, between maxillary lateral 
incisor and canine (DR and DL). 

Space at alveolar margin, right and left, between mandibular 
lateral incisor and canine (ER and EL). 

Space between mesial incisal angles of maxillary central incisors 
(F). 

Space between contact points, maxillary (right and left) canine 
and first deciduous molar or first premolar (GR and GL). 

Space between contact points, mandibular (right and left) canine 
and first deciduous molar or first premolar (HR and HL). 

Angle of divergency of roots, maxillary central incisors (B). 


*The capital letters after each measurement refer to the headings of the Tables. 
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Angle of labial surface of maxillary central incisors to incisor 

molar plane (A). 

The means of each group, the differences between the means of each group, 
their standard error, and whether the differences are sufficient to be statistically 
significant are given. A significant difference is real, and not due to chance. 
The measurements are in degrees and in millimeters (Table I). 

From these tables it can be seen that the incisal angles remain together (F), 


and the maxillary canine and first deciduous molar or first premolar are in 


contact (G). 

The space between contact points, mandibular canine and first deciduous 
molar or first premolar decreased slightly Groups II to III, but not significantly. 
All other groups increased slightly, but not significantly (H). 


Significant increase in space between maxillary incisors and between incisors *¥ 


and canines at alveolar margin was found in Groups I to I, II to IIT, and a 
not significant increase in Groups III to IV except on the right side between 
the lateral incisor and canine, which increase was significant (C and D). 


There was a significant increase between the mandibular lateral incisor and’ 4 


canine at the alveolar margin, Groups I to II and II to III (E). 


There was a significant increase of angle of labial surface of the maxillary , 


deciduous central incisor to the incisor molar plane, Groups I to II, and a 
significant decrease of the angle of permanent central incisor to the incisor 
molar plane, Groups IT to III, and again a significant increase, Groups III to IV, 
IV to V, and VI to VII (A). 


There was a significant increase of length of maxillary arch to midalveolar . 


point, Groups II to III, and III to IV. The increases between the other groups 
were not significant (I). 


Significant increase of length of maxillary arch to labial surface of central . 


incisors was found in Groups II to III, and III to IV. The increases, Groups 
I to II, and IV to V, were not significant. There was a decrease, Groups V to 
VI, and VI to VII, but it was not significant (J). 


There was a significant increase of length of mandibular arch to midalveolar ~ 


point, Groups III to IV. There was not a significant increase between any other 
groups, and a slight decrease between Groups V and VI (K). 


There was a significant increase of length of mandibular arch to labial sur- , 


face of central incisors, Groups I to II, II to ITI, and III to IV (L). 
A significant increase in breadth of maxillary arch, minimum internal canine _ 
to canine, appeared in Groups I to II, and II to III (M). 


There was also a significant increase in the mandibular breadth minimum . 


internal canine to canine, Groups I to II, II to ITI, and V to VI (N). 


There was a significant increase in breadth of maxillary arch, maximum _ 


external, canine to canine, Groups I to I, II to III, IIT to IV, and IV to V. 
There was also a significant increase in mandibular arch breadth, Groups I to 
II, If to III, and III to IV (Q, P). 

There was not a significant increase in the angle of divergency between the 
roots of the maxillary deciduous central incisors, Groups I to II, although the 
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TABLE I 


INCREASE 
NUMBER | IN MEANS STANDARD 
GROUP IN GROUP (MILLIMETERS ) GROUP (MILLIMETERS ) ERROR _ 
Figure A 
25 74.48 5.42 
43 79.90 -7.79 
27 72.11 4.96 
35 77.07 3.26 
29 80.33 3.27 
28 83.60 J 8.83 
14 92.43 


im bo bo 


DO 


16.67 


Figure C 
2.34 I to 
2.78 II to 
3.26 III to 
3.58 IV to 
3.68 V to 
VI to 


6 
.96 


Figure DR 
I to 

II to 

III to 


Figure DL 
I to 

II to 

III to 


Figure ER 
I to 

II to 

IIT to 


Figure EL 
I to 

II to 

III to 


Figure F 

[ to 
II to 
IIT to 
IV to 
V to 

25 VI 
VIL 14 


*These increases are significant. 
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Figure B 
| I 24 14.69 I to IT 2.98 
II 41 17.67 II to III* ~15.04 
III 27 2.63 III to IV* 4.23 
| IV 35 6.86 IV to V ~1.54 
Vv 28 5.32 V to VI* 5.16 
VI 28 ™ VI to VIT 6.19 
| VII 18 
I 24 II* 0.44 0.20 
| II 44 III* 0.48 0.22 
III 26 IV 0.32 0.20 
IV 35 Vv 0.10 0.22 
V 27 VI -0.01 0.28 
VI 26 VII* 0.32 
VII 18 2 
I 17 3.02 II* 2.01 0.37 
Ir 33 5.03 III* -1.64 0.36 
III 23 3.39 Iv* 1.34 0.45 
IV 31 4.73 
I 17 2.99 II* 2.08 0.39 
II 30 5.07 III* -1.66 0.47 
III 23 3.41 IV 1.00 0.c0 
IV 32 4.41 
I 16 1.52 [I* 1.49 0.28 
II 33 3.01 I1I* -1.29 0.30 
III 23 1.72 IV 0.21 0.30 
IV 31 1.93 
I 17 1.54 II* 1.49 0.26 
II 34 3.03 -1.41 0.35 
Ir 22 1.62 IV 0.43 0.36 
IV 33 2.05 
II 0.07 0.08 
III ~0.05 0.09 
IV 0.05 0.09 
Vv ~0.03 0.10 
VI 0.05 0.12 
VII 0.17 0.19 
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TABLE I—ConT’p 


INCREASE 


| NUMBER | | _ IN MEANS STANDARD 
GROUP INGROUP | (MILLIMETERS) GROUP | (MILLIMETERS ) ERROR 


Figures GR and GL 


No significant increase between any groups. 
90.87 per cent had no space out of 383 measurements. 
9.13 per cent had a space averaging 1.4 mm. 


Figure HR 
IT to II 
II to III 
III to IV* 
IV to V 
V to VI 
VI to VII 


Figure HL 


I to 
II to 
III to 
IV to 

V to 
VI to 


Figure I 
I to 
II to 
III to 
IV to 
V to 
VI to 


Figure J 
I to 
II to 
III to 
IV to 
V to 
VI to 


Figure K 
I to 

II to 

III to 

IV to 

V to 

VI to 


Figure L 
I to 
II to 
III to 
IV to 
V to 
VI to 


*These increases are significant. 
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I 18 0.92 
18 0.92 0.28 0.20 
41 2 
41 1.20 0.17 
1.14 54 0.24 
31 68 0.04 0 
1.68 28 
vt 28 1.72 0.28 0.22 
I 26 2.00 0.43 0.30 
21 0.95 Il 
r 21 0.95 0.25 0.17 
it 41 1,20 III 0.20 
a 21 1.16 IV 0.32 0.26 
32 1.51 0.09 0.24 
v 29 1.60 0.37 0.20 
WI VII 3 
26 1.97 0.33 0.26 
I 24 
2 30.03 
24 03 I 
38 30.46 are 
29 39.56 Iv* 
30 34.93 4 
30 34.93 V 0.71 0.78 
27 30 VI 0.46 0.69 
wi 36.10 VII 0.24 
6 36.34 
I 25 
9! 34,29 
5 22 I 5 
i 36 34.67 “er 
IV 30 42.05 IV 2.20 0.87 
v 30 42.05 V 0.83 0.94 
27 12.8 VI 0.57 0.87 
2.31 VII 
21 42.31 -1.33 1.03 
TI 95 
2 28.06 57 
25 28.06 II 0.57 0.47 
i 37 28.63 III 0.62 0.49 
22 29.25 Iv* 2:56 0.57 
29 31.81 0.78 0.52 
20 32.5 VI -0.08 
2 39.51 VII 
~ aria 0.35 0.61 
I 24 
2 31.87 5 
34 33.02 3.63 0.64 
36.05 IV 2.65 0.71 
v 28 39.30 V 0.57 0.64 
26 39.8 VI 0.23 
39.64 VII ‘91 
19 30.08 -0.91 0.88 
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TABLE I—ConT’p 


NUMBER | MEAN | INMEANS STANDARD 
GROUP IN GROUP ( MILLIMETERS ) GROUP (MILLIMETERS ) | ERROR 
Figure M 
I 16 26.75 I to II* 4.62 0.60 
II 41 31.37 II to III* 3.95 0.60 
IIr 20 35.32 IIT to IV 1.15 0.71 
IV 29 36.47 [IV to V 1.63 0.87 
Vv 27 38.10 V to VI 1.40 0.88 
VI 26 39.50 VI to VII 0.49 0.97 
VII 16 39.99 
Figure N 
I 18 20.24 I to II* 3.96 0.56 
It 3 24.20 IT to III* 2.69 0.60 
III 19 26.89 II to IV 0.88 0.61 
IV 31 27.77 IV to V 0.22 0.62 
V 28 27.99 V to VI* 1.50 0.68 
VI 25 29.49 VI to VII 0.53 0.81 
VII 20 30.02 
Figure O 
I 16 38.14 I to II* 5.02 0.60 
II 41 43.16 II to III* 4.70 1.30 
III 19 47.86 III to IV* 8.20 1,44 
IV 30 56.06 IV to V* 2.50 1.25 
Vv 27 58.56 V to VI 1.76 1.35 
VI 26 60.32 VI to VII -1.51 1.35 
Vil 14 58.81 
Figure P 
I 18 31.71 I to II* 4.30 0.46 
II 43 36.01 II to III* 5.03 * 0.89 
III 19 41.04 III to IV* 6.69 1.13 
IV 31 47.73 IV to V 0.87 1.44 
Vv 28 48.60 V to VI 2.14 1.43 
VI 25 50.74 VI to VII —0.46 1,18 
VII 19 50.28 


*These increases are significant. 


increase was in the right direction; a significant decrease, Groups II to III; and 
a significant increase, Groups III to IV, and V to VI, and almost Groups VI 
and VII (B). These last measurements were surprising and I do not know 
whether they occur in man (Fig. 20). 

Room for the permanent incisors appears to be made by increase in arch 
breadth, alveolar spacing (the incisal angles remaining in contact), labial tilting 
of the roots of the deciduous incisors, the direction of eruption of the perma- 
nent incisors so that the crown is tilted labially, and the length of arch at mid- 
alveolar point is increased after the eruption of the permanent incisors. 

Everything points to the fact that root spacing of deciduous incisors takes 
place, the alveolar spacing, and labial tilting of root, although the increase of 
the angle of divergency between Groups I and II is not statistically significant. 

The question arose whether root spacing, which appears to be important 
in the chimpanzee, occurs with any frequency in human beings. 


Fig. 20.—Chimpanzee skulls. 

A, Deciduous teeth only. 

B, Deciduous teeth and first permanent molars. 

C, Young adult. 

D, Old adult. 

A, shows little attrition and roots of deciduous centrals nearly parallel; B, divergency of 
roots of deciduous centrals; C, permanent centrals nearly parallel; D, again divergency of 
permanent centrals in old age. 

(Courtesy of Mrs. Powell-Cotton, The Powell-Cotton Museum, Bichington, Kent.) 
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TABLE II 


AVERAGE ANGLE OF LABIAL SURFACE OF MAXILLARY DECIDUOUS CENTRAL INCISOR TO THE INCISOR 
MOLAR PLANE IN CHILDREN AT FIRST EXAMINATION 


AVERAGE 
NUMBER OF ANGLE 

AGE CHILDREN (DEGREES ) 
Under 3 years, 6 months 21 93.67 
3 years, 6 months to 3 years, 11 months 33 95.18 
4 years and over 13 95.85 


AVERAGE INCREASE IN ANGLE OF LABIAL SURFACE OF MAXILLARY CENTRAL INCISOR TO THE INCISOR 
MOLAR PLANE IN CHILDREN 


INTERVAL BETWEEN EXAMINATIONS 
23 MONTHS AND UNDER 24 MONTHS AND OVER 
| AVERAGE AVERAGE 
| NUMBER OF| INCREASE | NUMBER OF INCREASE 
CHILDREN (DEGREES ) CHILDREN (DEGREES ) 


Under 3 years, 6 months 7 3.14 14 5.00 
3 years, 6 months to 3 years, 11 months 13 4.77 20 4.80 
4 years and over 10 3.50 3 1.00 


NoTE: Four children showed a decrease and three showed no difference. 


The tilting labially of the roots of the maxillary deciduous incisors that 
Miss Clinch had obtained from her serial models seemed to suggest it. Sixty- 
four cases had increases, three showed no difference, and four showed a decrease. 

I then obtained radiographs of the crowns and roots of the maxillary de- 
ciduous central incisors. of 369 children. One hundred thirty-eight of these 
radiographs were not suitable for measuring the angle of divergenecy of the 
roots, owing to either the radiograph being taken at a wrong angle or obvious 
malocclusion. Fourteen and three-tenths per cent had unilateral or bilateral 
rotation of permanent central incisors. The permanent laterals, usually rotated, 
were lying labial to the centrals. 


TABLE III. CHANGE IN ANGLES OF DIVERGENCY OF ROOTS OF MAXILLARY DECIDUOUS CENTRAL 
INCISORS IN CHILDREN 


INCREASE | 
NUMBER OF MEAN INMEANS | STANDARD 
GROUP CHILDREN | ( DEGREES ) _ GROUP _|__(DEGREES) ERROR 
Original Grouping 
I 45 15.31 I to II 0.73 1.14 
II 81 16.04 II to III* 3.49 1.61 
III 45 19.53 I to III* 4.22 1.76 
Subgroups Showing Little or No Spacing of Crowns 
I 28 16.05 I to II 1.49 1.40 
II 57 17.54 II to III* 5.83 1.83 
III 31 23.37 I to III* 7.32 2.04 
Subgroups Showing Good Spacing of Crowns 

I 17 13.50 I to II -1.19 2.02 
II 23 12.31 II to III -1.27 1.97 
14 11.04 I to —2.46 2.16 


*These increases are significant. 
Group I, 3-year-olds. 

Group II, 4-year-olds. 
Group III, 5-year-olds. 
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The angles of divergency were measured on: 

Forty-five cases, 3 years. 

Eighty-one cases, 4 years. 

Forty-five cases, 5 years. 

Sixty-one cases, 6 to 7 years. 

The sixty-one cases, 6 to 7 years, had too little root left to be measured 
accurately. 

A not significant difference was obtained between the angle of divergency 
between the 3- and 4-year-olds, but a significant increase between 4- and 5-year- 
olds. 

I then divided the cases that had little or no spacing of the crowns and the 
cases that had good spacing of the crowns. 


21.—Radiographs showing the two types of spacing of deciduous incisors in human 
beings. Root and crown or divergency of roots. 


There was a marked increase in the angle of divergency in the no-spacing 
cases, but a decrease in divergency in the spaced eases (Fig. 21 and Table ITT). 

Apparently, growth of alveolar bone in human beings can show itself in 
the following ways: by root and crown spacing, by root spacing, or by a com- 
bination of both. In the chimpanzee skulls it shows only by root spacing. 

The second part of this investigation of the chimpanzee skulls was to see if 
any changes occurred in the occlusion of the cheek teeth. Horizontal measure- 
ments were taken between the distal surfaces of the maxillary and mandibular 
second deciduous molars or second premolars, QR and QL; the horizontal dis- 
tance between the distal surface of the maxillary second deciduous molar or 
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second premolar and the medial surface of the mandibular canine, RR and RL; 
and the horizontal distance between the distal surface of the maxillary canine 
and the mesial surface of the mandibular canine, SR and SL. Also measurements 
were taken of the space mesial to the maxillary canine and distal to the man- 
dibular canine (HR and HL). (Fig. 22 and Table IV.) 

In the chimpanzee the distal surfaces of the maxillary and mandibular 
second deciduous molars do not end off-flush, as in human beings, but the man- 
dibular distal surface is more mesial than the maxillary distal surface. This 
distance increases significantly, Groups I to II, II to III, and III to IV on the 
left side, and I to II and III to IV on the right side, but the increase IT to III 
on the right side was not significant, although in the right direction (Q). 

The distance between the distal surface of maxillary second deciduous molar 
or premolar and the mesial surface of mandibular canine increases significantly, 
Groups IT to III and III to IV (R). 

The distance between the distal surface of maxillary canine and the mesial 
surface of mandibular canine increased significantly, Groups I to II, II to III, 
and III to IV on the left side, and II to III, and III to IV on the right side (S). 

The space distal to the mandibular deciduous canine decreased between 
Groups IT to III very slightly and not significantly. All other groups increased, 
but not significantly (H). 
<a It would appear, therefore, that there is a relatively greater forward move- 
Ment of the mandibular cheek teeth than of the maxillary teeth, and this is in 
accordance with similar measurements carried out by Miss Clinch" on her serial 
models of children. Baume*® also found a forward movement of the teeth distal 
to the mandibular canines in children, but considered it as at the expense of 
closure of the space distal to the mandibular canine. My measurements on the 
chimpanzee skulls showed a very slight closure of this space, but not at all suffi- 
cient to account for the forward positioning of the mandibular teeth in relation 
to the maxillary teeth. 

Baume” carried out a series of measurements on the Macaca monkey. He 
found that there was a sufficient overhang (or terminal step) of the maxillary 
second deciduous molar to allow the first permanent molars to occlude correctly. 
The teeth of the Macaca monkey are very different from chimpanzee or human 
teeth ; there is a much more definite interdigitation of the cusps of the cheek 
teeth. 

Evidence of bone growth both by Brash*® and Scott?’ would appear to sup- 
port the greater forward movement of the lower teeth. One has to remember 
that ideal occlusion of the teeth is the final product of normal bone growth and 
of normal function. 

CONCLUSION 

I have attempted in Part I to give a description of ideal occlusion in its 
many stages, and in Part II to show some evidence in support of root spacing 
of the deciduous incisors and also some evidence to show the change of relation- 
ship of the mandibular arch to the maxillary arch between 3 years and 8 years 
of age. 
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Fig. 22.—Side views of skulls in Fig. 20, showing gradually forward positioning of mandibular 
teeth in relation to maxillary teeth. (Powell-Cotton Museum.) 
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I 18 
II 41 
TIT 22 
IV 31 
V 28 


17 


SHELDON 


FRIEL 


TABLE IV 
= 
MEAN 
(MILLIMETERS)| GROUP 
Figure IIR 
0.92 IT to II 
1.20 II to III 
1.14 TIT to IV* 
1.68 IV to V 
1.72 V to VI 
2.00 VI to VII 


26.79 
27.09 
28.54 
33.06 
33.72 
33.35 
33.16 


26.53 
26.77 
28.46 
33.39 
34.05 
33.86 
33.28 


12.22 
12.65 
14.01 
19.43 
20.13 
19.93 
19.51 


Figure HL 
I to 

II to 

III to 

IV to 
V to 
VI to 


Figure QR 

I to 
IT to 
III to 
IV to 
V to 
VI to 


Figure QL 
I to 

II to 

III to 

IV to 

V to 

VI to 


Figure RR 
I to 

II to 

III to 

IV to 

V to 

VI to 


Figure RL 

I to 
II to 
III to 
IV to 
V to 
VI to 


Figure SR 

I to 
II to 
III to 
IV to 
V to 
VI to 


~ INCREASE | 


IN MEANS 


(MILLIMETERS ) 


0.28 
—0.06 
0.54 
0.04 
0.28 
0.43 


STANDARD 
ERROR 


*These increases are significant. 
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0.20 
0.17 
0.24 
0.28 
0.22 
VI 26 0.30 
VII 19 2.43 
I 21 0.95 II 0.25 0.17 
II 41 1.20 TIT ~0.01 0.20 
III 21 1.19 IV 0.32 0.26 
IV 32 1.51 4 0.09 0.24 
V 29 1.60 VI 0.37 0.20 
VI 26 1.97 VII 0.33 0.26 
VII 19 2.30 
I 22 | II* 0.78 0.17 
II 48 III 0.18 0.14 
III 27 Iv* 0.35 0.14 
IV 34 | 4 -0.10 0.20 
28 VI —0.04 0.24 
VI 28 VII 0.32 0.26 
VII 22 
I 24 II* 0.94 0.14 
II 47 III* 0.37 0.14 
TIT 27 Iv* 0.33 0.14 
IV 34 4 0.27 0.20 
27 VI ~0.13 0.22 
VI 28 VII ~0.07 0.20 
VII 20 
I 14 II 0.30 0.37 
II 42 ITI* 1.45 0.61 
III 20 Iv* 4.52 0.65 
IV 27 Vv 0.66 0.63 
V 26 VI -0.37 0.74 
VI 21 VII 0.79 
VII 18 
I 16 II 0.24 0.41 
II 39 III* 1.69 0.62 
III 20 Iv* 4.93 0.72 
IV 28 Vv 0.66 0.72 
24 VI -0.19 0.75 
VI 22 VII -0.58 0.76 
VII 17 
I 12 II 0.43 0.28 
40 III* 1.36 0.66 4 
19 Iv* 5.42 0.69 
27 Vv 0.70 0.55 
25 VI -0.20 0.80 
21 VII 0.82 
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their kindness and for the facilities they gave me when I was examining and measuring the 
chimpanzee skulls in their museums. 


. Cartwright, F. S., Sheffer, W. G., and Preis, K.: Report of the Nomenclature Committee 
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. Scott, J.: Transactions of the European Orthodontic Society, D. Record, 1951. 
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TABLE IV-—ContT’p 


Figure SL 


I 14 11.83 I to II* 0.58 0.28 
II 38 12.41 II to III* 1.31 0.65 
IIT 19 13.72 III to IV* 5.63 0.69 
IV 27 19.35 IV to V 0.70 0.54 
V 24 20.05 V to VI 0.13 0.69 
VI 22 20.18 VI to VII —0.53 0.86 

Vil 15 19.65 


*These increases are significant. 
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for the great help he gave me in interpreting the figures. 
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Editorial 


The Necrology Committee of the American Association of Orthodontists 


N THE December, 1953, issue of the AMERICAN JOURNAL OF ORTHODONTICS ap- 
peared an editorial entitled ‘‘Protect Yourself and Your Interests,’’ written 
by Dr. C. F. 8. Dillon of Hollywood, Calif. 

This editorial attracted more attention than any editorial or manuscript 
appearing in the AMERICAN JOURNAL OF ORTHODONTICS for a long time. It was 
responsible for inquiries and letters to the editor from all over America, both 
in and out of the American Association of Orthodontists. The editorial was 
a guest editorial written by Dr. Dillon at the request of the editor of the 
JOURNAL, and obviously raised a subject of much interest that is important 
for discussion. 

To those who have not read the editorial, it is reeommended as a must, and 
those who have read it are advised to read it again. 

The wide interest attracted, no doubt, is a result of a combination of cir- 
cumstances in which Dr. Dillon found himself involved while president of 
the Pacific Coast Society of Orthodontists. Inferentially, at least, it seems 
that the major point made in the text is that many professional men can be over- 
zealous in their occupational thinking and reading, and underzealous in future 
plans. 

Some of the letters received suggested that a reprint of the editorial 
‘*Protect Yourself and Your Interests’’ be sent to each and every member of 
the American Association of Orthodontists. The booklet referred to in the 
editorial was created and sponsored by the Necrology Committee of the A.A.O. 
The following short quotation lifted from Dr. Dillon’s editorial may add a 
little more to the over-all picture. Dr. Dillon said: 

‘‘Perhaps I am peculiarly well fitted for this task by a series of misfor- 
tunes which befell the members of the Pacific Coast Society of Orthodontists 
during my term as president. In that brief two-year period, death and its 
tragic sequelae struck with relentless frequency. The Necrology Committee, 
having no authority and no precedent as to procedure, acknowledged with re- 
gret and the passing of these men and closed the book on their memberships. 
This was not enough. As president it became my self-assumed and sorrowful 
privilege, assisted by friends of the deceased, to act as advisor and buffer 
between the bereaved, bewildered survivors and the clamorous demands made 
upon them from all sides. That I was able to help in a small way is to my 
credit, but for the most part I found myself unable to prevent needless heart- 
ache and financial loss resulting from the chaotic condition in which the 
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estates were left. Lest it be supposed that I am exaggerating the importance 
of an orderly house and the need for the booklet compiled under the thought- 
ful guidance of Dr. Herbert, I shall list some of the situations encountered.’’ 

It is to be hoped that it will be possible to send a reprint of the editorial 
to each member of the American Association of Orthodontists for him to file 
with the booklet previously mailed by the Necrology Committee of the A.A.O. 


a. 
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A Study to Develop a Standardized Method by Which Electromyographic 
Data May Be Recorded for Serial Evaluation: By Bernard Geltzer, D.D.S., 
M.S.D., Department of Orthodontics, Northwestern University Dental 
School, Chicago, Ill. 


Electrophysiologie experimentations frequently produce results that are 
not only inexplicable, but defy duplication as well. These enigmatic problems, 
however,. ofttimes become resolved when their cause is determined or standard- 
ized. It is the tenet of this presentation to describe a standardized technique 
for obtaining electromyographie data for serial evaluation—to explain the 
method of evaluation and state the conclusions derived therefrom. 

Since the electromyograph affords an excellent means of assessing funce- 
tional integrity, the findings were interpreted primarily on a functional basis. 
The conclusions derived therefrom suggest rather strongly that the temporal 
muscle (the muscle selected for fractionation) assumes a role of relative in- 
dependence when compared, on a functional basis, to its synergists. The 
observations, interpretations, and conclusions are expounded upon and serve 
to point out, with forthright objectivity, the functional role of the temporal 
muscle. 

The following conclusions were drawn on the basis of observational and 
statistical analyses. 

1. The variance in the electromyograph obtained between immediate 
repetitions and day-to-day repetitions was of sufficiently small magnitude to 
impart reliability to the method. 

2. Because variations in the amplitude, but not the frequency, of the 
temporal electromyograph occurred, with increasing load on the masticatory 
apparatus, it was concluded that: (a.) amplitude is the parameter to be 
measured, and (b.) this is a valid procedure. 

3. The temporal muscle appeared to attain its maximum potential of 
contractility before the limit of total masticatory foree was achieved by the 
patient. 

4, Apparently the temporal muscle, reaching its maximum potential, 
sustains its contracted state, producing some elevating force while simul- 
taneously stabilizing the mandible. 

5. The attenuation in the electromyograph amplitude as elicited from 
the posterior fibers of the temporal muscle apparently is founded on a fune- 
tional basis, for these fibers, acting primarily as retractors, have strong support 
in the mechanical advantage derived from the condyle’s being situated behind 
an inclined plane. 

6. In the few isolated instances where the time of contraction was slightly 
discrepant, no apparent changes were evident in the other quantitated data. 
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An Evaluation of a Technique and Its Implication in Interpretation of Radio- 
graphs of the Temporomandibular Articulation: By Rubin Ruskin, D.D.S., 
M.S.D., Department of Orthodontics, Northwestern University Dental 
School, Chicago, II. 


All methods, except laminagraphy, which attempt to obtain a lateral 
view of the temporomandibular joint necessarily must project the section of 
the joint elements at an oblique angle onto a flat surface; hence, these methods 
present similar problems in relating the image to the object. This study was 
an attempt to analyze this relationship. 

The material consisted of ten dry skulls obtained from the Anatomy 
Department of Northwestern University Dental School. 

An apparatus was devised which permitted the operator to outline ac- 
curately in brass wire the areas of the condyle and fossa which are projected 
by the central ray. The solutions of the problems were approached mathe- 
matically and by experimental observation. 


The following conclusions were derived: 


The distance between points on the condyle and fossa which appear to 
be in the same plane on the radiograph, was compared with the thickness of 
the section obtained by laminagraphy. It was found that the laminagraphic 
section is often larger than the above distance. Therefore, the conventional 
technique of temporomandibular radiography can provide information on the 
relationship of the joint elements which compares very favorably with lami- 
nagraphy. 

The angle which the projected section of the condyle describes with the 
transverse axis varies considerably due to individual morphology. This in- 
dicates that no technique which employs a fixed angulation can claim to 
obtain a section at right angles to the transverse axis. Hence, it is not possible 
to measure the actual distances between points on condyle and fossa from 


only a radiograph. 


A Radiographic and Clinical Study of the Positions of the Condyle in In- 
dividuals Exhibiting Malfunction of the Temporomandibular Joints: By 
Melvin Mayerson, D.D.S., M.S.D., Department of Orthodonties, North- 
western University Dental School, Chicago, II. 


The purpose of this investigation was to determine the type of movement 
that occurred in the temporomandibular joint in individuals who presented 
an obvious malfunction of one or both joints. The malfunction could manifest 
itself by one or more of the following symptoms: a ‘‘click’’ and/or crepitus, 
pain, limitation of mandibular movement, and a deviation of the mandible in 
opening. On this basis, twenty-six adults were chosen to serve as subjects for 
this study. 

The methods of study for this problem were clinical and radiographic. 
Clinically, the patients were examined to determine where and at what degree 
of mandibular movement the joint malfunction occurred. Radiographically, 
lateral cephalometric radiographs were taken at the physiologic rest position 
and at the occlusal position. The radiographs were oriented, one to the other, 
and a composite tracing was made showing the path of closure from physio- 
logic rest position to the occlusal position. The Donovan temporomandibular 
orienting device was also used in the radiographic examination. Temporo- 
mandibular joint radiographs were taken at the physiologic rest position and 
at the occlusal position, These radiographs were then oriented, one to the 
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other, and the movement that occurred in the joint from physiologic rest to 
the occlusal position was observed on the composite tracing. 


The significant observations noted were: 


_1, A click and/or ecrepitus with or without pain is generally indicative 
of joint malfunction. 

2. In 93 per cent of the twenty-six individuals with abnormal function 
of the temporomandibular joint, a translatory movement of the condyle oc- 
eurs when the mandible moves from physiologic rest to the occlusal position. 


The Mandibular Morphology of Distocclusion: By D.J.E. Mitchell, D.D.S., 
M.S., Department of Orthodontics, Toronto University, Toronto, Canada. 


The diversity of opinion that exists regarding the size of the mandible in 
distocelusion cases prompted this study, which was designed to test the fol- 
lowing hypothesis: the mandibular morphology of distocclusion differs from 
that of normal occlusion in three linear measurements of anteroposterior and 
vertical magnitude, the fourth, an angular measurement, being similar. 

The group selected comprised 103 children ranging in age from 10 to 15 
years, with a mean age of 12.89% 1.24 years. The normal group twenty-seven 
females and twenty-three males) was chosen on the basis of a Class I molar 
relation and a pleasing dentofacial pattern. The twenty-five boys and twenty- 
eight girls in the abnormal group were selected as typical distocclusion eases. 

The standard cephalometric technique was utilized to obtain identically 
orientated films of norma lateralis for each subject. The following measure- 


ments were made: 


1. Mandibular body length—from the projection of supramentale on the 
mandibular plane to the intersection of the same with a line tangent to the 
posterior border of the ramus and the condyle. 

2. Over-all mandibular length as measured by Wylie. 

3. Ramus height—measured from condylion along a line parallel to a 
tangent to the posterior border of the ramus and the condyle. 

4. The condylar angle—formed by the junction of the mandibular plane 
with a line tangent to the posterior border of the ramus and the condyle. 

The findings after statistical evaluation are as follows. The mandibular 
body length measured to supramentale anteriorly, the over-all mandibular 
length, and the height of the ramus are all significantly shorter in distocclu- 
sions than in normal occlusions. The condylar angle, however, does not differ 
significantly. 


A Mathematical Grid Coordinate Method of Locating Bolton Point: By Daniel 
Boucher, D.D.S., and David Baumgartner, D.D.S., Department of Ortho- 
dontics, University of Michigan School of Dentistry, Ann Arbor, Mich. 


This thesis is based on a radiographic technique of locating Bolton point, 
which is defined as the highest point in the profile of the notches at the posterior 
end of the condyles of the occipital bone. 

In this study we utilized dry human skulls, cadaver heads, and live subjects 
radiographed in a Higley cephalometer. Lead shot 1.4 mm. in diameter was 
placed in the skulls and cadaver heads to represent Bolton point and radio- 
graphic exposures were made at 90 degrees to porion. When the cephalostat 
was shifted 30 degrees laterally, Bolton point was readily observable, so again 
radiographic exposures were taken. 
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A mathematical formula was computed from the data obtained so that 
Bolton point could be transferred from the 30-degree radiograph back to the 
90-degree radiograph. 

This technique was developed through the suggestion of Dr. J. Henkel 
who postulated the location of Bolton point on a vertical plane by following the 
curve formed by the posterior arch and lateral mass of the first cervical vertebrae. 

Our study established that we were able to locate Bolton point in both 
the horizontal and vertical planes within a plus or minus variation of 0.5 mm. 
for cadaver heads and 1 mm. for dry skulls. 


The Effect of Section Size and Shape on the Mechanical Properties of Stain- 
less Steel Orthodontic Wire: James H. Teetzel, D.D.S., Department of 
Orthodontics, University of Michigan School of Dentistry, Ann Arbor, 
Mich. 


The purpose of the study was to analyze and determine whether there 
was a difference between the mechanical properties of various products of 
stainless steel wire produced by different manufacturers. Different size wires, 
as well as wires of the same size, were compared with each other. An attempt 
was made to determine whether properties change in a product as the sextion 
size increases. Also, it was desired to determine if mistreatment, such as 
overheating, has any pronounced effects on these different products. 

The sizes of arch wire selected were those generally used in the edgewise 
appliance and the Hawley retaining appliance. The wires used represented two 
manufacturers’ products, Rocky Mountain Metal Products Company of Denver, 
Colo., and Baker & Co., Ine. of East Newark, N. J. These products were des- 
ignated as products A and B. 

The results were tabulated in chart form and the products compared to 
each other. In general, it was found that product A had higher values than 
product B. No correlation could be found between the diameters of the arch 
wires and their physical properties. The rectangular arch wires had larger 
cross-sectional areas than the round wires in most eases. However, in several 
eases the round wires gave higher test values than the rectangular wires. 
The heat treatment tests showed that both products were effected, and that 
the tensile properties were enhanced to some extent. This change in mechan- 
ical properties only occurred, however, when an optimum temperature was 
used, beyond this temperature the physical properties of the wires tested 


declined. 


Familiar Resemblances in Craniofacial Osteology as Revealed by Cephalo- 
metric X-rays in Greek Families: By H. Haralabakis, D.D.S., Department 
of Orthodonties, University of Michigan School of Dentistry, Ann Arbor, 
Mich. 

The similarity between members of a family is an excellent example of 
the influence of heredity. Since the pattern of an individual does not change 
after the third month, it is possible to make a comparative study between 
individuals on the basis of angular relationship to find out if this outward simi- 
larity is held also upon the facial skeleton. Plaster models and cephalometric 
lateral head films were obtained upon the members of ten Greek families (forty- 
five persons). On each of the cephalometric x-ray films, tracings were made 
and the following angles were formed for measurements: facial plane angle, 
mandibular plane angle, convexity angle, AB-facial plane angle, Y-axis angle, 
cant of occlusal plane, /1—/1, /1—Frankfort plane angle, /l—mandibular 
plane angle, and /1—occlusal plane angle. 
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Through these measurements an attempt was made to express by number 
the similarity of the facial skeleton, as well as the relationship of the denture 
to the facial skeleton, between the members of each family. Also, it was 
hoped to reveal by x-ray examinations the existing differences, if any, between 
the Greek people as a group and a non-related one, and the extent of varia- 
tions. 

As the models showed us that thirty-one of our studied individuals were 
Class I (Angle), a comparison was undertaken with the tables of Class I normal 
occlusion cases, reported by other investigators. Our analysis showed that 
the familiar similarity of the facial skeleton can be expressed by numbers. 
The facial pattern of Greek individuals, as a group, is different from those 
individuals studied by other investigators. They come out not only from the 
difference of averages, but also from the range of measurements. The com- 
parison of the individuals with Class I dental relationship with those of normal 
occlusion of Downs does not seriously alter that statement. The averages of 
parents and those of children as a group and per family, though they are 
different, are close enough. 


A Survey of 143 Periodontal Cases in Terms of Age and Malocclusion: By 
William M. Ditto, B.S., D.D.S., and David L. Hall, B.A., D.D.S., Depart- 
ment of Orthodontics, University of Michigan School of Dentistry, Ann 
Arbor, Mich. 


It was desired to investigate the association between the occurrence of 
malocclusion of the teeth and periodontal disease. The material used in this 
study consisted of 143 cases. Each patient studied had some degree of perio- 
dontal disease and was treated in the periodontal department of the dental 
school of the University of Michigan in the school year of 1951-1952. There 
were seventy-two male patients and seventy-one female patients with an age 
range of 14 to 75 years, and the records on each consisted of casts of the max- 
illary and mandibular arches and periodontal charts containing the periodontal 
classification as recorded by students and verified by a faculty member. 

Our study of the material showed that age grouping has no important 
effect on the percentage distribution of cases into Angle’s classification. The 
Angle classification does not affect the percentage distribution of cases in the 
periodontal classifications. Gingivitis is about equally divided among all age 
groups, whereas, Vincent’s is more prevalent in the younger age groups and 
periodontitis is more often found in the older age groups. The number of 
patients with crowding in this study, as compared with a study of 803 Univer- 
sity of Michigan dental students, showed that crowding is an important factor 
in periodontal disease. The incidence of crowding is not affected by age 
grouping. The presence of crowding does not predispose to any particular 
periodontal disease. Age grouping does not affect the distribution of cases 
into the various degrees of overbite. The degree of overbite is not a factor 
affecting the periodontal distribution. 


A Preliminary Report on the Forces About the Dentition: By James P. 
Alderisio, D.D.S., Department of Orthodontics, University of Michigan 


School of Dentistry, Ann Arbor, Mich. 


A group of children from the ages of 5 to 12 have been studied to deter- 
mine the forces exerted by the lip, cheek, and tongue. Observation has shown 
that due to the anatomic muscular attachments in the anterior portion of the 
mouth and to the characteristics of the physiology of voluntary muscle con- 
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tractions, no definite fixed values were possible. It was observed that in the 
anterior labial maxillary areas, the pressure exerted was usually greater on the 
incisal third of the tooth than on the gingival third. In the anterior labial 
mandibular area, the pressure exerted by the surrounding muscle was usually 
greater on the gingival third of the tooth than at the incisal third. Therefore, 
any placement of measuring apparatus at a fixed area will measure the forces 
exerted on that particular area only. The maximum lingual pressures were 
usually greater on mandibular anteriors than on the maxillary anteriors. 
Study of the muscular forces on the posterior maxillary buccal surfaces of 
the dentition under relaxed conditions shows a decrease, in general, in pres- 
sures from the anterior cuspid and first premolar areas to the second premolar 
and first molar areas. It must be remembered that this is on a mixed dentition 
croup. 


Embryologic Evidence for the Non-existence of the Premaxilla in Man: By 
Alexander Jacobson, B.D.S., M.S.,* University of Illinois, School of Den- 
tistry, Department of Orthodonties, Chicago, Ill. 


A survey of serial sections of human embryos revealed the earliest ossifi- 
cation in the maxilla to appear around the 20 mm. stage. Twelve embryos 
of this crucial formative stage were studied. In addition, wax reconstructions 
of the bony maxilla and its associated structures were made from two older 
embryos (24 mm. and 32 mm.) and of a 43 mm. fetus. The problem was to 
determine the time, number, and location of any ossification centers that might 
be identified. 


The following observations are reported: 


1. The upper jaw develops from a single ossification center, which remains 
single throughout development. 

2. Evanescent tiny centers, when present, are not truly separate ossifica- 
tion centers, but represent merely small aberrant trabeculae which rapidly 
fuse with the main mass. 

3. The so-called ‘‘incisive suture’’ is not a true suture. It represents a 
fissure which is the result of incomplete fusion of the anterior and posterior 
palatal shelves arising from the same osseous center of the maxilla proper. 

4. A lip-jaw-palate cleft does not necessarily coincide with the incisive 
fissure. Early ossification, as well as tooth formation in the maxilla, occurs 
secondary to and independent of the fusion of the embryonic facial processes. 
Hence the variability of bone-tooth relationships in lip-jaw clefts. 

5. The concept of an existing premaxilla as a definite entity in the human 
skull appears to be based largely on considerations and speculations by com- 
parative anatomists. It has been assumed too long and repeated too often 
that inasmuch as there is a premaxilla in mammals and in most primates, the 
facial skull of man also must be provided with such a unit in the maxillary 
arch. 


Growth Pattern of the Pig Mandible: A Roentgenographic Study Using 
Metallic Implants: By Irwin B. Robinson and Bernard G. Sarnat, Univer- 
sity of Illinois, College of Dentistry, Department of Oral and Maxillofacial 
Surgery, Chicago, Ill. 

A combined method of serial roentgenography and metallic implants was 
used to study the growth pattern of the mandible from 8 to 20 weeks of age 


*Johannesburg, South Africa. 
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in nine litter-mate pigs. Amalgam implants were inserted into prepared 
cavities in the mandible in the following areas: two implants close to the 
posterior border of the ramus, one in the center of the ramus, and one in the 
mental area of the body of the mandible. The metallic implants served as 
radiopaque guides for superpositioning roentgenographic tracings and also 
as points of reference in making various measurements. Lateral roentgeno- 
grams were taken immediately after surgery and at four-week intervals to 
study the rate and direction of growth. The distances between amalgam 
implants and between implants and certain borders of the mandible were 
measured. The distance between implants remained the same in every animal. 
There was an increase in the distance between the implants and all the borders 
of the mandible except the anterior border of the ramus. The rate and total 
amount of appositional growth was greatest at the posterior border and was 
approximately 2.5 times the amount of resorption at the anterior border of 
the ramus, thus resulting in a widening of the ramus. The mandible increased 
in height and length because of appositional growth at all borders except the 
anterior one of the ramus. The total height of the ramus was due to growth 
at the condyle (approximately 70 per cent) and at the inferior border (ap- 
proximately 30 per cent). There was no evidence of interstitial growth. Gross 
measurements taken on the dissected mandible were in accordance with those 
taken on the final roentgenogram. 


Growth at the Frontonasal Suture of the Rabbit: A Gross and Serial Roent- 
genographic Study by Means of Metallic Implants: By Abbe J. Selman 
and Bernard G. Sarnat, University of Illinois, College of Dentistry, De- 
partment of Oral and Maxillofacial Surgery, Chicago, Ill. 


The contribution to the growth of the face of the frontonasal suture was 
studied in twenty-five growing female New Zealand albino rabbits. The 
method employed was that of surgically exposing the suture and inserting 
amalgam into a prepared cavity in the frontal and nasal bones. The distances 
between the paired implants and the implant to the suture were measured. 
At the end of the experimental period (five days to twelve weeks), the animals 
were sacrificed, the skulls dissected, and the same measurements repeated. In 
addition, serial cephalometric roentgenograms were taken at fourteen-day 
intervals. From these roentgenograms the increased separation of the radio- 
paque amalgam pegs could be determined for specific periods. The findings 
revealed that (1) there was separation of the pegs at the frontonasal suture, 
(2) the rate was inverse to the increase in age, and (3) the nasal bone con- 
tributed approximately 65 per cent and the frontal bone contributed approxi- 
mately 35 per cent at the frontonasal suture to the separation of the pegs. 


Growth of the Rabbit Snout After Extirpation of the Frontonasal Suture: By 
Abbe J. Selman and Bernard G. Sarnat, University of Illinois, College of 
Dentistry, Department of Oral and Maxillofacial Surgery, Chicago, IIl. 


The contribution of the frontonasal suture to growth of the snout was 
studied in fifty-four growing rabbits (twenty-nine experimental and twenty- 
five control) 6 to 12 weeks old. After surgically exposing and extirpating the 
suture either unilaterally (nine animals) or bilaterally (twenty animals), amal- 
gam was inserted into prepared cavities in the frontal and nasal bones. The 
distances between implants, between implants and the extirpation margin, and 
the width of the extirpation channel were measured. The measurements were 
repeated on the sacrificed animals two to twelve weeks later. Serial cephalo- 
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metric roentgenograms were made of twenty animals immediately after sur- 
gery and at fourteen-day intervals. From these roentgenograms the increased 
separation of the radiopaque implants was determined for specific periods and 
indicated that the rate of growth was declining. This was less rapid in animals 
with extirpations than in control animals. The gross findings revealed that: 
(1) neither unilateral nor bilateral extirpation of the frontonasal suture 
affected longitudinal growth of the snout; (2) the anatomic suture did not 
re-form; (3) where the frontonasal suture was extirpated bilaterally, the in- 
erement in distance between the frontal implant and the extirpation margin 
contributed about one-fourth, the extirpation channel about one-fourth, and 
between the extirpation margin and the nasal implant about one-half to the 
total longitudinal increment between implants; and (4) in animals with un- 
ilateral extirpations, on the unextirpated side the increment in distance be- 
tween frontal implant and frontonasal suture contributed about one-third and 
between nasal implant and fronto-nasal suture about two-thirds to the total 
longitudinal growth. 


Change of Volume After Extraction of Teeth Adjacent to the Maxillary Sinus 
in the Dog: By Marvin Rosen and Bernard G. Sarnat, University of 
Illinois, College of Dentistry, Department of Oral and Maxillofacial Sur- 
gery, Chicago, 


The purpose of this investigation was to compare the volumes of the left 
and right maxillary sinuses in the dog after extraction of the teeth adjacent 
to the left maxillary sinus. In a previous report it was demonstrated that 
the volumes of the left and right maxillary sinuses in the normal dog were 
essentially the same. In ten normal adult dogs with complete dentitions the 
teeth (upper left third and fourth premolars and first and second molars) im- 
mediately adjacent to the maxillary sinus were extracted. The dogs were 
sacrificed six to twelve months later and their heads immediately severed, 
fixed, and sectioned in the midsagittal plane. A low-fusing-point metal was 
poured into the maxillary sinus of each half via its ostium. The casts were 
then delivered by removal of the medial wall of the sinus and the excess 
trimmed at the level of the ostium. From the casts the volumes of the sinuses 
were determined. It was found that in two of the experimental animals the 
volumes of the left and right maxillary sinuses differed by less than 2 per 
cent. In the other eight dogs the differences ranged from 4.5 per cent to 27 
per cent. In seven of these eight animals, the maxillary sinus was significantly 
larger on the side from which the teeth were extracted (6.7, 7.1, 9, 10.5, 19, 20, 
and 27 per cent). In only one animal was the maxillary sinus larger on the 
unoperated side (4.5 per cent.) 


A Fourteen-Year Report of Facial Growth in a Case of Complete Anodontia 
With Ectodermal Dysplasia: By Bernard G. Sarnat, Allan G. Brodie, and 
W. Howard Kubacki, Departments of Oral and Maxillofacial Surgery, 
Orthodontia and Prosthodontia, University of Illinois College of Den- 
tistry, Chicago, 


The importance of the deciduous and permanent teeth in the development 
of the face and jaws has been a controversial problem. <A patient with com- 
plete anodontia and ectodermal dysplasia has been studied from 2 to 16 years 
of age. Five sets of full upper and lower dentures were designed, constructed, 
and delivered. Each successive denture was larger and contained more and 
larger teeth to accommodate the increase in the size of the jaws. Appraisal of 
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serial cephalometric roentgenograms taken at six- to twelve-month intervals 
during childhood and adolescence revealed the patient’s over-all measurements 
equal to at least small normal. A slightly less-than-normal nasion-anterior 
nasal spine dimension, coupled with a markedly greater-than-normal vertical 
measurement within the nasal cavity proper, gave the impression of a buckling 
of the palate. The nasal cavity and accessory sinuses appeared to be over- 
expanded and the bones appeared to be fragile. Whether this is symptomatic 
of this type of dysplasia or is traceable to a general weakening of the facial 
skeleton induced by a lack of natural teeth is a question that must await fur- 


ther investigation. 
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News and Notes 


The American Association of Orthodontists 


Arrangements are now nearly completed to make the fiftieth annual session of the 
American Association of Orthodontists one of particular distinction and significance. The 
meeting will be held in Chicago from Sunday, May 16, through Thursday, May 20, 1954. 
Convention headquarters will be at the Palmer House in the heart of Chicago’s famous 
Loop, with all its theaters, night clubs, and shopping districts. 

The final program will include essayists, table clinicians, commercial exhibitors, and 
a schedule of special events such as the Golden Anniversary and International luncheons, 
various cocktail hours, the stag banquet, and the reception and dinner dance in honor of 
President and Mrs. James W. Ford. 

A splendid program is being planned by the ladies’ entertainment committee. In- 
cluded will be at least two radio and television shows, a luncheon and fashion show in the 
famous Empire Room of the Palmer House, and a tour of the Chicago Art Institute to 
see the celebrated miniature rooms designed by Mrs. James Ward Thorne. Another event 
will be a special buffet supper, at which Mrs, Sulie Harand will entertain the ladies with 
songs and chatter. Also planned is a tour of the world’s largest commercial building, the 
Merchandise Mart, much of which is devoted to decorating and household furnishings. In 
spite of this schedule, ample time has been reserved for shopping at Field’s and Carson’s 
on State Street, and at Saks’ and Bonwit-Teller’s and the smaller specialty shops on 
Chicago’s famous Michigan Boulevard. 

The Palmer House is still accepting reservations. Make yours now. You will not 
want to miss this meeting. 

All nonmembers wishing to attend must write to the chairman of the Credentials 
Committee at least thirty days before the session. The chairman of the Credentials Com- 
mittee is Dr. Frederick B. Lehman, 1126 Merchants Bank Bldg., Cedar Rapids, Iowa. 


The Northeastern Society of Orthodontists 


Annual Meeting, March 8 and 9, 1954 
The Northeastern Society of Orthodontists held its annual meeting at the Commodore 
Hotel in New York City on March 8 and 9, 1954. The following speakers appeared on the 
program: 


L. B. HIGLEY.—Basic Methods of Diagnosis and Principles and Methods of Treatment. 

A, V. GREENSTEIN.—Molar Relationship and Mandibular Position: Their Influence on 
Orthodontic Diagnosis. 

PHILIP E. ADAMS.—Office Management of the Orthodontic Practice. 

W. M. KROGMAN.—An Evaluation of the Principles of Growth as They Apply to Ortho- 
dontics. 
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HARRY STRUSSER AND LOUIS A. SIMON.—The Public Health Orthodontic Program in New 
York City. 

RICHARD STRUCKLEN.—The Wetzel Grid and Its Clinical Significance in Orthodontics. 

SAMUEL HEMLEY.—The Clinical Significance of Tissue Changes Incidental to Tooth Move- 
ment. 

WILLIAM THOMPSON.—Treatment With the Edgewise Arch Appliance Utilizing Laminated 
Arch Wires. 

JOSEPH MARTINI.—Oral Roentgenology. 

ASHLEY HOWES.—A Polygon Portrayal of Coronal and Basal Arch Dimensions in the 
Horizontal Plane. 

HARRY BULL.—A Technique for Using the Edgewise Arch Mechanism in Extraction 


Cases. 


American Board of Orthodontics 


The next meeting of the American Board of Orthodontics will be held at the Palmer 
House in Chicago, Ill., May 11 through May 15, 1954. Orthodontists who desire to be cer- 
tified by the Board may obtain application blanks from the secretary, Dr. C. Edward Martinek, 
661 Fisher Bldg., Detroit 2, Mich. 

Applications for acceptance at the Chicago meeting, leading to stipulation of examina- 
tion requirement for the following year, must be filed before March 1, 1954. To be eligible 
an applicant must have been an active member of the American Association of Orthodontists 


for at least three years. 


University of Tennessee 


The University of Tennessee announces plans in the making for a new ten-chair 


orthodontic clinic. 
The school will conduct an eighteen-month full-time orthodontic course for qualified 


students, which will be directed by Dr. F. N. Weber. 


University of North Carolina 


The School of Dentistry, University of North Carolina, will admit its second class of 
graduate students in orthodontics, leading to certification or the Master’s Degree, in June, 1954. 
Communications may be directed to Dean, School of Dentistry, University of North Carolina, 
Chapel Hill, N. C. 


Doctor Draft Registrants May Be Reassigned to Army Ready Reserve Units 


Reserve physicians and dentists who are not currently under orders for active military 
duty may join the Ready Reserve Units of the Army Medical Service, according to an 
announcement by Maj. Gen. George E. Armstrong, Army Surgeon General. 

This will be accomplished by permitting the special registrants under the Doctor 
Draft Act and others who are in a USAR Control Group to be transferred immediately 
to fill an authorized vacancy in a Ready Reserve Unit. Formerly, such a reassignment was 
prohibited prior to the completion of a tour of extended active duty. 

Although transferred, the officer still will be subject to an order to active duty 
without his consent as an individual classified under the Doctor Draft and will be subject, 
too, to an order to active duty as a member of the unit. 

The transfer, however, is entirely voluntary and will be made only if the physician 
or dentist so desires, 

An estimate of the possible numbers available for such reassignment totals more than 
900 Medical Corps officers and 183 Dental Corps officers. 
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Notes of Interest 


Dr. James H. Bolton has opened a new office at 78 Federal St., Greenfield, Mass., 
practice limited to orthodonties. 

Dr. J. Lyndon Carman announces that Dr. Charles A. Delio will be associated with 
him in the practice of orthodontics, Room 501, Republic Building, and 2300 Littleton Blvd., 
Denver, Colo. 

Leo B. Lundergan, D.D.S., announces the removal of his office to 8230 Forsyth Blvd., 
St. Louis 24, Mo., practice limited to orthodontics. 

Lee O. Rogers, D.D.S., announces the removal of his office to 511-13 Permian Bldg., 
Big Spring, Texas, practice limited to orthodontics. 

Earl E. Shepard, D.D.S., announces the removal of his office to 8230 Forsyth Blvd., 
St, Louis 24, Mo., Suite 101, practice limited to orthodontics. 

August H. Twist, D.D.S., announces the limitation of his practice to orthodontics at 
1349 McKinley Pkwy., Lackawanna 18, N. Y. 


OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the American 
Association of Orthodontists and the following component societies. The editorial board of 
the AMERICAN JOURNAL OF ORTHODONTICS is composed of a representative of each one of the 
component societies of the American Association of Orthodontists. 


‘ American Association of Orthodontists 
President, James W. Ford ~ ~ ~ ~ 55 E. Washington St., Chicago, Il. 
President-Elect, Frederick T. West — - - 760 Market St., San Francisco, Calif. 
Vice-President, George M. Anderson 831 Park Ave., Baltimore, Md. 
Secretary-Treasurer, Franklin A. Squires. - - - - Medical Centre, White Plains, N. Y. 


Central Section of the American Association of Orthodontists 

President, Earl E. Shepard ~ ~ ~ 8230 Forsyth Blvd., St. Louis, Mo. 
President-Elect, Howard Yost Grand Island, Neb. 
Secretary-Treasurer, Frederick B. Lehman. ~- - 1126 Merchants Bank Bldg., 

Cedar Rapids, Iowa 

Great Lakes Society of Orthodontists 

President, Louis Braun ~ ~- 1601 David Whitney Bldg., Detroit, Mich. 
Vice-President, Richard C. Beatty -~ Hanna Bldg., Cleveland, Ohio 
Secretary, Hunter I. Miller. -~ 1416 Mott Foundation Bldg., Flint, Mich. 
Treasurer, George S. Harris. ~ ~ ~- 18520 Grand River Ave., Detroit, Mich. 


Middle Atlantic Society of Orthodontists 
President, Raymond C. Sheridan 59 8S. Orange Ave., South Orange, N. J. 
Secretary-Treasurer, Gerard A. Devlin. -~ ~ ~ 49 Bleeker St., Newark, N. . 


Northeastern Society of Orthodontists 
President, J. A. Salamanmn ~ ~ ~ 654 Madison Ave., New York, N. Y. 
Secretary-Treasurer, Oscar Jacobson -~ ~ ~ - - - 35 W. 8lst St., New York, N. Y. 


Pacific Coast Society of Orthodontists 
President, Arnold E. Stoller. - ~ ~ ~ -~ ~ - Medical Dental Bldg., Seattle, Wash. 
Secretary-Treasurer, Raymond M. Curtner.- -~ - - ~- 450 Sutter St., San Francisco, Calif. 


Rocky Mountain Society of Orthodontists 
President, Don V. Benkendorf ~ ~ ~ ~ ~ -~ -~ ~- Metropolitan Bldg., Denver, Colo. 
Vice-President, Walter K. Appel 4018 Moore Ave., Cheyenne, Wyo. 
Secretary-Treasurer, Curtis L. Benight -~ ~- 1001 Republic Bldg., Denver, Colo. 


Southern Society of Orthodontists 
President, Leigh C. Fairbank - ~ ~ ~ ~ ~ ~- 1726 Eye St., N.W., Washington, D. C. 
Secretary-Treasurer, M. D. Edwards ~ - - - - - 132 Adams Ave., Montgomery, Ala. 


Southwestern Society of Orthodontists 
President, Marion A. Flesher - -~ ~ ~ ~- Medical Arts Bldg., Oklahoma City, Okla. 
President-Elect, William N. Pugh ~ Union Natl. Bank Bldg., Wichita, Kan. 
Vice-President, Ott Voight _. . ~ ~ ~ ~ ~ = ~- Medical Arts Bldg., Houston, Texas 
Secretary-Treasurer, Fred A. Boyd - - - - - 1502 North Third St., Abilene, Texas 


American Board of Orthodontics 
President, Raymond L. Webster - -~ ~ ~ ~ ~ ~ 133 Waterman St., Providence, R. I. 
Vice-President, William E. Flesher ~ - ~- Medical Arts Bldg., Oklahoma City, Okla. 
Secretary, C. Edward Martinek - - - - - - - - 661 Fisher Bldg., Detroit, Mich. 
Treasurer, Lowrie J. Porter - - - - - - - - ~- 41 East 57th St., New York, N. Y. 
Director, Ernest L. Johmson- - - - - - 450 Sutter St., San Francisco, Calif. 
Director, William R. Humphrey - ~- - - - Republic Bldg., Denver, Colo. 
Director, L. Bodine Higley -~ - ~- University of Iowa, Iowa City, Iowa 


